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Plant Engineers 
and ‘Their Function 


For the betterment of industry it is de- 
sirable that functions in industrial plants be clearly 
defined. 


Everyone knows fairly well what a 
president is supposed to do. There is little con- 
fusion regarding the duties of secretaries, treas- 
urers, cost accountants, and the like. 


Works managers, production managers, 
superintendents, foremen work along lines that 
for the most part run true courses. 


The titles these men carry are indica- 
tive of their work; the functions cleave along 
natural lines. 


Confusing, however, are the engineer 
titles and the engineer functions. Engineer, chief 
engineer, works engineer, plant engineer, design 
engineer, tool engineer, production engineer, ef- 
ficiency engineer—-who does what? For a long 
time there have not been clear lines of functional- 
ization. Probably some confusion will exist for 
a long time to come. 


To some extent, fortunately, there is 
clarification. Out of the engineer title-function 
maze “plant engineer” as a title and “plant engi- 
neering” as a function are emerging. Only 
slightly recognized three or four years ago, these 


terms today are approaching wide recognition. 


The “engineering of the plant” is the 
simplest definition of this function. In effect the 
duties are to keep the plant in such condition that 
the primary objective of the plant—the produc- 
tion of the plant’s products for sale—can be ac- 
complished economically and efficiently. 


In detail the function involves, basic- 
ally, the maintenance of the plant structures them- 
selves; the selection, installation, operation, and 
maintenance of the mechanical and electrical 
equipment that are a part of the plant; and the 
control and operation of such services as lighting, 
heating, ventilating, and protection against fire. 
There are included the duties of installing the 
production machines, supplying them with power 
transmission equipment, and maintaining them. 


The function of plant engineering is 
somewhat obscured by such titles as maintenance 
engineer, master mechanic, chief electrician and 
others carried by the men who are responsible for 
the function. It is flourishing, nevertheless, as 
shown by the “organization” articles appearing in 
Industrial Engineering,* which describe exam- 
ples of existing practice. There remains to be 
brought about a wider adoption of the title “plant 
engineer” and a more universal recognition of the 
boundary lines of the function. 


* See page 464, this issue. 











IRE protection has always been 
}: problem of first importance 

to the General Electric Com- 
pany in the operation of its various 
plants. Since its organization, 40 
years ago, fire losses have been re- 
markably low, due principally to the 
efficiency of the fire protection and 
inspection systems. The Schenectady 
Works, because of the large amount 
of equipment involved and the large 
number of people employed, has the 
most extensive fire protection facili- 
ties of any of the plants. 


EQUIPMENT 


Building No. 45, centrally located 
inside the plant, is the heart of the 
entire protection system. In_ this 
building are located the fire chief’s 
office, the central alarm panel with 
its. signal stations situated through- 
out the plant, and the mobile fire 
apparatus and its personnel. 

The fire alarm system consists of 
signal boxes in each of the buildings, 
the box number corresponding to the 
building number on the central alarm 
panel in the fire chief’s office. In the 
case of multi-story buildings the floor 
number is added to the box or build- 
ing number. Regular tests are made 
over the system to insure its proper 
operation, a test signal being sent out 
daily when the noon whistle is blown. 

The fire apparatus, also housed in 


the central fire station, consists of 
one electric auto truck, one hose 
truck and a ladder truck. In addition 
to the above equipment, there are 
located at strategic points throughout 
the plant, additional hose carts each 
with its crew of regular workers 
from the nearest buildings who re- 
spond with their apparatus to alarms 
of fire. 

The storage battery auto truck is 
equipped with 1,200 ft. of 25-in. fire 
hose, soda and acid, foam, carbon 
tetrachloride and carbon dioxide fire 
extinguishers. It also carries a foam 
generator and 800 lb. of foam pow- 
der. Waterproof covers, salvage 
tools, wool and asbestos blankets 
and a full complement of gas 
masks, axes, bars, pike poles, door- 
openers, etc., complete the list of its 
equipment. 

The hose and ladder trucks are 
smaller sized vehicles but also con- 
tain complete equipment including 
hand extinguishers, axes, hooks, etc. 
These are hand drawn and are 
manned by the regular firemen and a 
call company of workmen from the 
building nearest the central fire 
station. 

In the factory buildings the equip- 
ment consists of soda and acid, foam, 
carbon tetrachloride, and CO, extin- 
guishers, wool and asbestos blankets, 
gas masks, fire pails, sand, sawdust, 





The central fire station, Building No. 45. In addition to the fire apparatus 
shown, this building also contains the fire chief’s office and the central 
fire alarm panel. 
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and inside fire plugs and hose lines 
generously located. 

The workmen are instructed in the 
use of these extinguishers in quench- 
ing small fires, and controlling fires 
of more serious proportions until the 
fire department arrives. 

All buildings are of the slow- 
burning type and are fully protected 
by an automatic sprinkler system. 


ORGANIZATION 


The permanent fire department 
consists of seven men: the fire chief, 
an assistant chief, three inspectors, 
and two maintenance men. These 
men are the personnel quartered in 
Building No. 45, and previously re- 
ferred to. In addition to the seven 
regular firemen there are 250 shop 
employees scattered throughout the 
plant subject to call in cases of fire 
and grouped into companies. Upon 
the receipt of an alarm of fire they 
respond to their respective hose 
houses and from there take their 
equipment to the fire. 

There are nine fire companies in 
the department. Each company is 
comprised of a captain, a lieutenant, 
a senior hoseman, and _ hosemen. 
With the exception of the night fire 
company and the central fire house 
company on duty in the daytime, all 
of the companies are call companies 
of men from the various shops. 

When a fire occurs the alarm is 
sounded on the regulation box gongs 
in all the shops. One company covers 
the central fire station. All but two 
of the remaining companies respond 
to the alarm, that is, proceed to their 
respective hose houses and thence to 
the scene of the fire with their 
apparatus. _ These two companies, 
stationed at extreme ends of the 
works, do not respond immediately 
to an alarm and their consequent 
action is determined in the follow- 
ing manner: The one nearest the 
scene of the fire responds to the first 
alarm. The other remains in its place 
in the shop and awaits a second call 
or an alarm for another fire. All 
companies respond to the second 
alarm. 

Upon arriving at a fire the com- 
pany commanders report to the officer 
in charge, and, if their services are 
required they are immediately as- 
signed for duty, otherwise they are 
ordered to return to quarters and 
their places in the shops. 
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E] DEPARTMENT 


—a necessary adjunct 


ready for a real fire. 





ings. 


For duty at fires in excess of one 
hour the members are paid by the 
fire department. No pay is allowed 
for fire duty under one hour in dura- 
tion. However, as compensation, 
these men are given one week’s 
vacation with pay each year for 
serving as firemen. The members of 
the fire department are appointed 
from the various buildings upon the 
recommendation of their foremen 
and are assigned to the nearest fire 
companies. 


FrirE DRILLS 


“ire drills are held twice a month 
during April, May, June, July, 
August, September, and October and 
once a month in November, Decem- 
ber, January and February. During 
the winter months lectures are given 
on fire protection, fire extinguishing, 
and fire prevention by the chief of 








(Above) The fire department in action. One of 
the drills that keep the men on their toes and 
(Below) One of the hose 
houses that are located at various points through- 
out the plant. The hose carts are manned by call 
companies of employees from the nearest build- 


By T. J. OCONNOR 


Fire Chief 


to production 
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the department in the hall in the 
central fire station. During the 
months of April and May the fire 
companies test all hose lines and fire 
plugs in the shops, flushing out all 
lines. Defective hose is immediately 
replaced and repairs of the fire plug 
systems are made. During the 
months of May and June the fire 
companies are given individual com- 
pany drills, the officers of the com- 
panies being in charge. At these 
drills the men are tuned up for the 
regular bell alarm drills which are 
held during the months of July, 
August, September, and October. A 
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box is pulled and the companies re- 
spond just as at an actual fire. There 
is no previous knowledge of the 
alarm location; the companies re- 
spond, report in, and are assigned 
their work just as if an actual fire 
were in progress. A second alarm is 
pulled at these drills and the entire 
department responds. Usually each 
company lays two lines to the loca- 
tion where a fire is supposed to be in 
progress and the ladder company 
places its ladders, opens up the 
building, and performs ventilating 
duty. When all lines are laid and 
ladders are in position the lines are - 
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- minutes. 
~ drill, giving the men real hose duty, 


inspected and corrections made where 
necessary. After this inspection, 
water is passed in all lines for five 
This makes an excellent 


and some valuable experience in team 
work. After the drill each company 


. makes up, returns to quarters, and is 


7 


+ the second floor. 


é 


dismissed. This drill also keeps our 


: hose and hydrants in working order, 


and flushes out the water mains. 
Exit fire drills also, are held once 
a month in all our factory buildings 
.two: stories and over in height and 
where there are at least 25 people on 


FirE PREVENTION 


Inspections are made daily by the 
members of the fire department in 
their respective shops. All the fire 
appliances in their sections are 
checked. to see that they are in place 
and ready for immediate .service. 
The men also inspect the sprinkler 
valves and fire plug main valves in 


their sections to see that they are 


open and that the system is in service. 
Special hazards are checked, and the 
section is given a good inspection for 
general order and neatness. Each 





man is instructed to take care of all 
fires in his section, report sprinkler 


leaks, etc., and if in the event of a 


fire he thinks that he can handle it 
readily with two pails of water or a 
small extinguisher he is to do so. If 
a hose stream from an ifside fire 
plug appears to be necessary he is 
first to pull the box and call the fire 
department and then go back and do 
what he can to hold the fire until the 
department arrives. 

When the fireman completes his 
daily inspection he reports in by call- 
ing the fire department office where 
the result of his investigation is 
entered on a daily inspection report. 
This blank is shown in an, accom- 
panying illustration. 

The buildings are inspected once a 


month by the regular fire department: 


inspectors. Notes are taken and a 
check-up is made every day.. Shop 
orders are issued to cover repairs. 
Unsatisfactory conditions are taken 
up directly with the shop foreman 
and a memorandum of the condition 
is also sent the foreman the next day. 
This memorandum must be returned 
to the fire department office when the 
conditions are again satisfactory. 













The sprinkler system is inspected 
once a week by our regular inspec- 
tors, when all inside and outside 
valves are tested to see that they are 
open and in good working order. An 
inspection tag, signed by the in- 
spector, is tied to the wheel of the 
valve. The underground valves and 
hydrants are inspected weekly, as 
are also the company hose an 
hydrant houses. 

We use the red tag system: where 
valves are closed on our sprinkler, 
fireplug or yard main systems. No 
water is shut off on any of these sys- 
tems unless the order comes through 
the fire department office.. The piper 
calls at the office,"reports the job he 
proposes to do, and, if conditions are 
all right to shut the water off in that 
building at that parficular time, a 
red tag is issued. “The tag has a 
stub and is made out in duplicate, 
the valve number, the building num- 
ber and a description of the job being 


The Daily Inspection Report, tele- 
phoned to’the central firé station, 
is a record. of the inspections 
made by the firemen in their re- 
spective shops. On his monthly 
trip, the fire department inspector 
uses the building inspection report. 
The Fire Department Inspection 
Report acts as‘a reminder to shop 
foremen that certain conditions in 
their sections need attention. 
When repairs have been made, or 
conditions cleared, the report is 
returned to the fire department 
office. 
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entered on both tag and stub. The 
piper signs both and proceeds to the 
iob where he closes the sprinkler 
valve and attaches the red. tag. The 
stub is placed on a hook on a sprin- 
kler shut-off valve-board in the fire 
department office. The name of the 
fireman in the building where the job 
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This tag is tied to the wheel of every 
sprinkler valve that is closed for re- 
pairs. The stub is detached and 
placed on a sprinkler shut-off valve- 
board in the fire chief’s office until 
repairs have been made and the valve 
is again open and ready for service. 


* * * 


is to be done is placed on the tag 
and he inspects the job and looks 
after the section while the sprinkler 


system is out of service. When the 


job has been completed the piper 


opens the valve and reports it O. K. 
to the fireman in the building. This 
fireman inspects the job and tests the 
sprinkler to see that it is fully open, 
and then signs the tag. The tag is 
taken to the fire department office 
where it and the stub are signed by 
the piper. The tag is taken up by 
one of our regular inspectors, who 
also inspects the job and tries the 
valve to see that it is fully open, after 








which he seals it in this position. The engineering department of the insur- 
tag is again returned to the fire de- ance company for approval, special 
partment office to be held until the attention to be given to the water 
visit of the insurance inspector. and sprinkler systems. This ar- 

A record of all closed valves and rangement no doubt has contributed 
of tags issued, complete with the his- to the excellent record which the 
tory of each job, is entered ina book company has enjoyed since _ its 
in the fire department office. This organization. 





much is done to avoid the closed 
sprinkler valve hazard. 


INSPECTION AND WATCHMAN 
SERVICE 


An important factor which has 
helped us maintain our excellent fire 
record is the inspection service ren- 
dered by the insurance company. A 
complete inspection of the plant, its 
hazards and protection equipment, is 
made four times a year. This serv- 
ice includes inspection of the plant 
buildings, hose and hydrant systems, 
water mains, the sprinkler system, 
and the fire apparatus. 

The company is very much inter- 
ested in the reports of the insurance 
inspector and feel that they are of 
considerable value. In fact the plans 
for all new buildings that the com- 
pany erects are first submitted to the 


‘ Fire Losses 


That the company has had a re- 
markable low fire record is further 
evidenced by the fact that for the last 
ten years the losses have averaged 
about $17,000 a year for 20 plants; 
an average of less than $1,000 per 
plant per year. The largest single 
loss that the company has suffered, 
as far as available records show, was 
somewhat less than $40,000. A per- 
manent record is kept of all fires 
which are afterward investigated and 
the causes determined. 

The company realizes that costly 
interruptions to production, caused 
by fire, are usually the result of 
carelessness and negligence and, with 
this in mind, has devoted much time 
and effort in minimizing and, where 
possible, eliminating such conditions. 





It Pays to Know Your Wire Rope 
Bef ore Ordering 


(Discussion) 


By K. D. ROTHSCHILD, M. E. 


6 jen article under the title given 
above, appearing in your July 
issue, is very good and certainly help- 
ful. There has been so much mis- 
information handed down from time 
immemorial in wire rope articles that 
it is a pleasure to read an article of 
this kind. 

However, I am not entirely in 
accord with one idea which seems to 
perpetuate itself, as to the wearing 
surface of Lang Lay. While it is 
true that a wire is exposed at each 
point where it comes to the surface 
for about three times the length, it is 
also buried three times as much. 
Mathematically, there are only six 
points touching the true circle, 
whether it be Lang Lay or Regular 
Lay. This prolonged, exposed sur- 
face (rather than increased) is one 
of the disadvantages of Lang Lay. 

I should venture to say that if the 
worn areas, as shown in Fig. 2, page 
378, were measured, the total worn 
areas of both samples would be ap- 
proximately the same, assuming that 
both ropes have received the. same 
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amount of service at the same place 
and were originally composed of the 
same steel; but the illustration, such 
as it is, shows approximately, from 
the mere ocular inspection, the same 
amount of worn area. 

Lang Lay rope has some advan- 
tages for some particular purposes, 
but in passing over sheaves and 
drums it has a milling action which 
not only grinds out the sheaves but 
itself also. I am not putting this 
point forward in deprecation of Lang 
Lay for it has its uses and for some 
requirements is better suited than 
other types of rope. The only reason 
I am mentioning this is that the very 
feature that is brought out as an ad- 
vantage is in reality a disadvantage. 

I feel confident some engineers will 
disagree with the ideas set forth. 
Still I do not believe any wire rope 


manufacturer who is really up and ~ 


observant will disagree. The discus- 
sion of almost any angle of wire rope 
is similar to postmortems of a trial. 
Expert witnesses might testify to 
any kind of contradictory evidence. 

; 
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Practica, Books 





Electrical Engineering Prob- 
lems—Part II, Alternating 
Current Circuits and 

Apparatus 


By John G. Pertsch, Jr., Late Pro- 
fessor of Electrical Engineering, Cor- 
nell University. Prepared for pub- 
lication by E. M. Strong, Instructor 
in Electrical Engineering, Cornell 
University. Published by McGraw- 
Hill Book Company, 370 Seventh 
Ave., New York, N. Y. Cloth 6x9 
in., 105 pages, illustrated. 


HIS volume is a companion to 

“Electrical Engineering Problems 
—Part I, Direct-Current Circuits and 
Apparatus” by the same author. Both 
books have been developed from sets of 
problems that were used for a num- 
ber of years in courses given to junior 
students in electrical engineering at 
Cornell University. 

It is the object of this work to pro- 
vide a classified series of concrete 
problems suitable for use in the ele- 
mentary study of alternating-current 
circuits and apparatus. 

i 


Direct-Current Electricity 


By L. Raymond Smith, Instructor 
in Industrial Physics, William_L. 
Dickinson High School, Jersey City, 
N. J. Published by the McGraw-Hull 
Book Co., Inc., 370 Seventh Ave., 
New York, N. Y. Cloth, 5 x 8 in, 
262 pages; illustrated. Price $2. 


N elementary text book, suitable for 
use in teaching apprentices. No 
previous electrical knowledge on the 
part of the pupil is assumed. The text 
treats of circuits, resistance, batteries, 
magnets, generators, motors, measur- 
ing instruments, and related subjects. 


—_———_ 


Code of Minimum Require- 
ments for Heating and 
Ventilation of 
Buildings 

Published by the American Society 
of Heating and Ventilating Engineers, 
29 W. Thirty-Ninth St., New York, 
N. Y. Edition of 1929; 158 pages, 
illustrated, flexible, loose-leaf binder, 
6x9 in., price $5. 

S a result of numerous requests 
made to the Society by engineers, 
architects, municipalities, engineering 
and trade organizations, the Code of 
Minimum Requirements was developed, 
the purpose of which is to standardize 
as far as practicable the installation of 
heating and ventilation equipment. It 
represents minimum requirements as 
called for by good engineering practice. 
It has been prepared in loose-leaf form 
so that revision or enlargement from 
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time to time, to keep pace with engi- 
neering development, will be easy and 
will permit the user to replace the vari- 
ous sections quickly as occasion re- 
quires. The adoption and use of this 
code will go far toward the elimination 
of “rule of thumb” methods, which in 
the past have been the source of much 
‘confusion and disappointing results. 

Applications of formulas, diagrams 
and tables are illustrated by examples 
when thought necessary to explain the 
applications fully. There are twelve 
main sections and two appendixes to 
the code. The information contained 
therein is believed to represent the min- 
imum requirements as called for by 
good practice at present; a leeway or 
deviation, however, is in some cases 
specified to cover slight discrepancies ip 
measurements and so on. 
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American Standards 
Yearbook, 1929 


Published by the American Stand- 
ards Association, 29 W. 39th St., 
New York, N. Y. Paper binding, 
size 73%4x10% in., 87 pages. Price, $1. 
MPORTANT developments in the 
national standardization activities 

of almost every major American indus- 
try are described in this book. It con- 
tains a review of the national indus- 
trial standardization movement during 
the past twelve months and covers 
mechanical, electrical, building, trans- 
portation, mining, textile, and many 
cther industries. 

Robert P. Lamont, U. S. Secretary 
of Commerce, in a foreword to the 
Year Book says: “The continued 
growth of interest at home and abroad 
in industrial standardization reflects its 
increasing importance in the world’s 
commerce. 


“Through its application, the econo- 
mies of mass production are rapidly 
extending to consumer goods, resulting 
in the wider distribution and consump- 
tion of many of those hitherto classed 
as luxuries. 

“The exchange of goods between 
countries will be facilitated by stand- 
ardization international in its character. 
As this exchange is perfected, there 
will be an advance in world living 
standards, through the increased dif- 
fusion of wealth. 


“The American Standards Associa- 
tion plays a most important part in this 
development by serving as the agency 
through which American industry and 
business cooperate in the formulation 
and promotion of standards. 

“Its possibilities for further service 
in this direction fully warrant the con- 
tinued and enlarged support of Amer- 
ican industry.” 


Part of the Year Book is devoted to 

a detailed explanation of what the 
association is and its ultimate purposes, 
It lists new standards completed under 
the auspices of the American Standards 
Association during the past year and 
which include: a group of 19 specifica- 
tions and methods of test for various 
petroleum products; a comprehensive 
code for protection against lightning, 
including sections for protections of 
persons, of building and miscellancoys 
property, and of structures containing 
inflammable liquids and gases; standard 
track gages and car sizes for metal 
mines; a group of six specifications for 
bare and insulated copper wire (this 
is the first time that standard specifica- 
tions for cotton, silk and enameled 
magnet wire have been available) ; two 
more standards for pipe flanges and 
fittings; and specifications for track 
work, covering material for both steam 
and electric railways. 
_ Other new projects mentioned and 
initiated by the association include: 
specifications for pressure and vacuum 
gages; specifications for leather belt- 
ing; specifications for materials and 
workmanship for plastering; specifica- 
tions for coal mine cars; and a com- 
prehensive code on mine _ timbering, 
including specifications for timber and 
a code of timbering practice. 

The Year Book lists altogether about 
150 national standards which have al- 
ready been completed and about 175 
other national projects now under way. 
It also includes nearly 550 trade asso- 
Ciations, technical societies and other 
Organizations which have been co- 
cperating in the establishment of 
industrial standards under the associa- 
tion’s procedure and approximately 
2,200 individuals who have been active 
in the work of the technical commit- 
tees engaged on the projects. 


— 
i 





Arc Welding, Lincoln 
Prize Papers 


Published by the McGraw-Hill Book 
Company, 370 Seventh Ave. New 
York, N. Y. Cloth, 6x9 in., 421 pages, 
illustrated. Price $5. 


opie of the papers submitted to the 
American Society of Mechanical 
Engineers in the Lincoln Arc Welding 
Prize Contest—the three prize papers, 
the two that received honorable men- 
tion, and two other outstanding papers 
are published under the above title— 
because they contain so much of value 
and benefit to all those interested in the 
advancement of the art of arc welding 
and to all those making practical 11s¢ 
of the art, says the editor, Edw..rd 
Pierce Hulse. 

The paper selected for the first prsze 
of $10,000 is entitled “Arc Welding — 
Its Fundamentals and Economics.” !y 
James W. Owens, Director of Welding, 
Newport News Shipbuilding and Dry 
Dock Company, Newport News, Va. 
It is a treatise on the fundamentals of 
arc-welded design and shop practice 
and an analysis of its industrial «p- 
plications and world-wide possibilities. 
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Variable-Speed Drives for 






Long Conveyor Chains 


IN THE preceding article in the Au- 
gust issue, the author discussed a novel 


cle discussed at 

some length the 
use of slipring motors 
with resistance in the 
secondary circuit for 
driving constant-speed 
conveyor chains. The 
control for such drives 
and the layout of varia- 
ble-speed chain drives 
will be considered in this 
article. 

In Fig. 1 is shown a 
schematic diagram of the 
control, as worked out 
for two slipring motors 
driving one chain. Fig. 
2 gives a similar sche- 
matic diagram for the main power 
wiring. 

In Fig. 3 a complete wiring dia- 
grain is shown. This looks like a 
complicated control for so simple an 
application, but it can be simplified 
somewhat. With almost no changes 
except the addition of more relays 
and contactors, this control system 
can be extended to include as many 
motors as may be desired on one con- 
veyor. 

A small, triple-pole, non-automatic, 
cil circuit breaker is used as a dis- 
connecting switch on this installation, 
as on every motor installation in this 
plant between 3-hp. and 100-hp. rat- 
ing. The somewhat cheaper inclosed, 
air-break safety switches are not used 
because oil-immersed controls seldom 
open under rated load, never require 
cleaning and, furthermore, never 
cause manufacturing delays from 
heating due to contact oxidation. 

“ext comes a standard across-the- 
line type of push-button starter with 
time-delay, overload protection. The 
overload protection offers short-cir- 
cui! protection in case of failure of 
the stator winding on either motor 
and satisfies the city inspection re- 
quirements, As protection against 


‘| “HE preceding arti- 


excessive stresses in the driven chain 
it is worthless, as explained below. 
A 0.5-amp. contactor is used sim- 


points. 


method of driving long, constant-speed 
conveyor chains from two or more 
Further details of the control 
equipment are given in this article, to- 
gether with essential data on the layout 
of variable-speed conveyor chain drives 
employing two or more direct-current 
motors. 


By ROBERT W. DRAKE 


Consulting Engineer 


McCormick Works, International Harvester Company 


Chicago, IIl. 


ply to control the operating solenoids 
of two larger contactors described 
later and to avoid undesirable back- 
feeds (sneaks) under certain circum- 
stances. This little contactor can be 
eliminated entirely by a slight change 
in the internal (factory) wiring of 
the linestarter described above. How- 
ever, we decided against this. We 
stock these linestarters in the store- 
room. If one burns out any motor 
inspector would naturally replace it 
with a spare starter having standard 
wiring, in which case this job would 
not function properly. 

The error would not be self-evi- 
dent; that is, the motors would start, 
but certain protective features would 
not function if needed. Of course, 
we could stencil a warning on the 
outside of the starter and paste a 
wiring diagram on the inside of the 
cover. Then the delay due to failure 
of this starter would be increased, 
for the motor inspector would be 
obliged to study the diagram and 
change the wiring inside the spare 
starter. There would also be the 
chance that no one would remember 
to stencil the spare starter and that 
the original starter when repaired 
would go back into general stock, 
with its off-standard internal connec- 
tions, causing a long and puzzling 
delay somewhere. 
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Previous to the instal- 
lation of this scheme of 
dual drive for this chain, 
there had been many 
costly and annoying de- 
lays from the failure of 
the  mechanically-syn- 
chronized dual drive for- 
merly in use. It was 
considered of paramount 
importance that accu- 
rate, instantaneous over- 
load protection be pro- 
vided, so that under no 
circumstances could the 
motor build up tension 
on the chain sufficient to 
pull down corners, break 
corner supports, etc. 

Now, we must understand that full 
load on the chain is by no means full 
load on the motor. As stated in the 
preceding article, it is necessary to 
use a motor rated at two to four 
times maximum operating load, on 
account of the greatly reduced start- 
ing torque resulting from the exces- 
sive secondary resistance used in this 
case. 

It is not practicable to obtain any 
reasonable sensitivity of load-limit- 
ing protection on a small, standard 
induction motor at one-fourth to one- 
half rated load by means of current 
relays in the primary. The primary 
current at no load, principally watt- 
less magnetizing current, is more 
than half full-load current; in the 
smaller sizes it is more than three- 
quarters full-load current. The vari- 
ation in current with a change of load 
from one-sixth to one-third full load 
is very small; actually it is decidedly 
less than the variation in current at 
one-sixth full load, due to a 10 per 
cent change in voltage. Such protec- 
tion would obviously be useless for 
this application. 

Instead we put our instantaneous 
relays in the secondary, or rotor cir- 
cuit. The rotor current is quite 
closely proportional to the motor 
torque, even with considerable sec- 
ondary resistance. We have thus ob- 
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tained a simple and sensitive relay 
protection. 
These secondary relays must be in- 


stantaneous. If something jams 
along the chain, an ordinary, time- 
delay relay designed to hold long 
enough so that it would not trip out 
on the starting rush of the motor, 
would hold in long enough to build 
up excessive chain tensions, and 
break something. We must have in- 
stantaneous relays. Such relays will, 
however, trip out during the starting 
period. Therefore, we had to make 
them inoperative during the starting 
period. 

This we did at first by shunting out 
the relay coils during the starting pe- 
riod by means of two contactors, one 
contactor for each relay; that is, for 
each drive motor on the chain. This 
procedure, it must be admitted, in- 
volves one objectionable feature: 
The operator must hold in the starter 
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button until the motors are up to 
speed, or the relay will shut them 
down again. If the chain jams dur- 
ing this period there is no protection. 
Indeed, this is really not so unlikely 
as it seems. 

Suppose that the chain jammed 





of 4-in. pitch, with 5£-in. pins. 


the two speed reducers. 


results: 


results: 





Horsepower Required to Drive Conveyor Chains 


THE CONVEYOR chains on which data are given below are 


Conveyor A. This conveyor is in two sections; the average 
length per section is 700 ft. The chain has seventeen horizontal, 
90-deg. turns and eighteen vertical, 45-deg. turns. 
is driven through a 14%4-hp. worm gear speed reducer; the other 
section has a 1%4-hp. spur gear reducer. 
200 ft. of return chain without load. All hanger rollers and 
corner rollers are equipped with ball bearings. 

With the chain operated at 4 ft. per min. the horsepower out- 
put of the two driving motors was: 

0.2 hp., approx., when weight of chain and load=13¥ Ib. per ft. 

0.76-0.83, when weight of chain and load=54% Ib. per ft. 


These figures include the losses in a silent chain jackshaft and 


After installing heavy-duty corner rollers and heavier hanger 
rollers the power requirements dropped to 0.41-0.60 hp. with a 
weight of 54% lb. per ft. at 4 ft. per min. 


At this speed, measurements showed that the total horsepower 
output of both motors was 1.64 hp. just as one of the manu- 
facturer’s heavy, castiron brackets broke. 


Before the installation of improved corner and hanger bear- 
ings, the operating tension of the chain under a load of about 
50 Ib. per ft. was measured with a dynamometer, with these 


Starting tension, one section, 1,500 Ib.; other section, 1,150 Ib. 
Running tension, one section, 1,200 lb.; other section, 850 Jb. 
Cuain B. This chain is 1,100 ft. long with about as many 


bends as in one section of Chain A. 
carries a slightly lighter load. On this chain tests showed: 


Starting tension, 700 Ib.; running tension, 600 Ib. 
Cain C. This chain is 750 ft. long. Tests have given these 


Starting tension, 600 Ib.; running tension, 400 Ib. 


One section 


Each section includes 


It has a single drive and 








back inside an oven. The drive 
stopped—a millwright inspected the 
chain and found nothing wrong, or 
thought he had found the trouble. 
What is more natural than to “try it 
once and see if it works all right 
now.” During this period, with the 
jam still on the chain, something will 
surely give way. This feature could 
be avoided by still more relay equip- 
ment and complication, but we 
thought it unwise to adopt it, and 
later worked out another way. 

A slipring induction motor with so 
much secondary resistance that it 
runs only at 75 to 80 per cent of 
synchronous speed at one-fourth to 
one-third rated load has widely dif- 
ferent characteristics from a motor 
in more usual service. It stalls far 
below rated load, and when stalled 
it takes somewhat more than rated 
current, but with usual designs not 
a great deal more. Therefore, if it 
is known precisely what the horse- 
power will be with the chain loaded 
as heavily as it will ever be, the size 
of motor and the value of the sec- 
ondary resistance can be so selected 
that the motor will be self-limiting in 
torque and no such relays with con- 
tactors, as described above, are nec- 
essary at all! 

The maximum torque that the mo- 
tor will exert is not more than double 
the maximum operating torque for 
which the job is designed. If some- 
thing jams, both motors will siall 
without exerting enough pull on the 
chain to break or pull down corne*s. 
The stalled motors will heat up gr2d- 
ually, but even if the operatives af- 
fected—painters, assemblers, unlo:d- 
ers, etc—forget to push the s‘op 
button, as they should be instructed 
to do whenever the chain stops, the 
motors will not roast out if the 1n- 
spector arrives within, say, fifteen or 
twenty minutes. 

If a reasonably sensitive primary 
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relay is used in the motor starter it 
is generally, although not always, 
possible to proportion motor size, op- 
erating speed, and secondary resist- 
ance so that the primary relay will 
protect the stalled motors against 
burning out. 

I hesitate to go any further into 
the planning or design of such a drive 
because the procedure is somewhat 
ved, requiring the drawing of a 
Heviind or Behrend diagram. This, 
in turn, requires either two simple 
tests on the motor or if, as is gen- 
eral! the case, the motor has not yet 
been purchased, access to the manu- 
facturer’s guarantee, figures of power 
factor and efficiency at various loads, 
in order to lay out the diagram. 

Another objection to any further 
explanation of ' this _ self-limiting 
torque protection is this: You can- 
not »lan such a drive for safe opera- 
tion without secondary relays unless 
you know fairly closely what horse- 
power the drive will require. This is 
very seldom known with any degree 
of accuracy at all. 

I believe that if anyone who is fa- 
miliar with the circle diagram wishes 
to follow the matter further he will 
readily understand it if he will lay 
out a diagram for the very high ro- 
tor resistances which I have speci- 
fied, and compute a_ speed-torque 
curve. 

Intelligent planning of a multiple 
drive of any sort, with or without 
relays, requires some idea as to the 
horsepower that will be required to 
move the chain. Without exception, 
a novice always overestimates the 
power required. In the table some 
data are given on chain tensions and 
the power required on a number of 
chains, all having ball-bearing hang- 
ers, and ball-bearing roller corners. 
Caterpillar drives were used on most 
of them. All of these chains were 
4-in. pitch with 5£-in. pins. These 
data are not extensive, but they are 
accurate, so far as they go. 


invo 


Dixect CurRENT CONSTANT-SPEED 
DRIVES 


With d.c. motors the matter be- 
comes even simpler. To produce the 
large drop in speed with increase of 
load, we use resistance in series with 
the armature of a shunt-wound, d.c. 
mo'or. The size of motor, compared 
wit the estimated load and per cent 
drop in speed at full load, should be 
about the same as specified for an 
alternating-current application. The 
relay scheme is simpler, for a single- 
pole, not a double-pole, instantaneous 
relay for each motor, is required. It 
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Fig. 2—Main power 
wiring diagram for 
two a.c. motors driv- 
ing a constant-speed 
conveyor chain. 
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should be placed in the armature cir- 
cuit. One two-pole or three-pole 
contactor for jumpering out the in- 
stantaneous relays during starting 
will serve two or three motors re- 
spectively. 

There is, of course, a definite limit 
to the torque which such a motor will 
give with this high armature resist- 
ance, but it is of the order of four 
or five times the maximum operating 
tension on the chain, so that a self- 
limiting-torque job is ordinarily im- 
practicable. Four or five times 
maximum running torque will pull 
corners down on most jobs. 


VARIABLE-SPEED CHAIN 
INSTALLATIONS 


Where it is desired to operate a 
chain with a number of separate 
driving motors, using at different 
times various speeds, say a range of 
two, three, or four to one, to accom- 
modate a variety of product, seasonal 
variation of activity, or something of 
the sort, either a.c. or d.c. motors can 
be used. However, the advantage of 
direct current for these applications 
is overwhelming. Should only alter- 
nating current be available I would 
advise installing a small motor-gen- 
erator set so that direct current can 
be used. 

At first thought it might seem that 
the alternating-current layout de- 
scribed above and shown in Figs. 1, 
2, and 3 could be made to give con- 
siderable speed variation by using a 
variable secondary resistor. A varia- 
ble secondary resistor is a fine thing, 
provided it can be blocked after the 
final adjustment so that not even a 
motor inspector with an experimen- 
tal turn of mind can change it. A 
variable resistance makes it possible 
to adjust the speed easily to 75 or 
80 per cent of synchronous or no- 
load motor speed at full load on the 
chain, if estimates of the operating 
load are found to be in error when 


the job is started up. It should not 
be used for anything else. 

If an attempt is made to secure 
any considerable variation in chain 
speed by this means, difficulties will 
be experienced—on the one hand, 
stalling under normal load when low 
speed is attempted; on the other 
hand, unequal division of the chain’ 
tension and heavy stresses with con- 
sequent trouble when an attempt is 
made to operate the motors too close 
to synchronous speed in order to 
speed up the chain. 

Successful variable-speed opera- 
tion with a.c. motors requires a vari- 
able-frequency motor-generator set. 

However, an a.c.-d.c. motor-gen- 
erator set costs less, uses a cheaper 
control scheme with less _ control 
wiring. 

A direct-current, variable-speed 
job is simple enough, requiring only 
armature resistance to give the re- 
quired drooping speed characteristic 
to assure load division between any 
number of drives on the same con- 
veyor, and field control for varying 
the operating speed of the chain. The 
motor should be an adjustable-speed, 
d.c. motor with a shunt field control, 
such as is used on variable-speed, 
machine tool drives. 

The exact type of motor will de- 
pend on the speed range required for 
the chain; motors having a speed 
range of 3:1 or 4:1 are fairly com- 
mon, whereas motors having an ex- 
treme speed range of 6:1 are avail- 
able. In these latter, compensating 
pole face windings as well- as com- 
mutating poles are used. Still greater 
speed. ranges are possible by loading 
the motors far below rated capacity. 

One thing must, however, be kept 
in mind: Many of these. adjustable- 
speed motors are rated on a short- 
time basis, whereas our application 
calls for continuous rating. It is nec- 
essary, therefore, to find out from 
the manufacturer how much the rat- 
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ing must be reduced at the various 
speeds, for continuous operation. 

Inasmuch as a conveyor chain is 
a more or less constant-torque prop- 
osition, the motor size is almost al- 
ways determined by the horsepower 
required at the highest operating 
speed. 

If the designer is confident that he 
can predetermine the horsepower re- 
quired by the drive at the highest 
and lowest speeds, he may select a 
motor with a continuous capacity 
only 15 to 20 per cent above that 
necessary to meet the worst load con- 
ditions. This allowance is due to the 
fact that the ventilation of the mo- 
tor will be poorer than normal, due 
to reduced speed resulting from the 








tor speed, due to armature resistance 
alone, of close to 20 per cent at the 
heaviest normal load on the chain at 
each speed. Preferably, of course, 
this should be a fixed resistance. 
However, this is impossible, for the 
armature current increases.in pro- 
portion to the chain speed, if the 
load on the chain is about the same. 

Thus, if we reduce the resistance 
to the minimum practical limit and 
calculate for a speed drop of 15 per 
cent due to armature resistance, with 
normal load on the chain and the 
slowest chain speed, we will have, 
with a fixed resistance, 20 per cent 
drop at double that speed, and 45 per 
cent drop at triple that speed. There- 
fore, we would obtain a ratio of 


2:l-speed ratio on the chain. For 
applications involving a fixed arma- 
ture resistance, the amount of resist- 
ance should be figured to give a 15 
per cent drop in speed with normal 
load on the chain and slowest chain 
speed. 

The schematic diagram for such an 
application is the same as shown in 
Fig. 4, except that the variable arma- 
ture resistor R6 is omitted. 

For applications where the chain 
speed must be varied through a range 
greater than 2:1, a variable armature 
resistance as R6 in Fig. 4 is advis- 
able. 

The resistance of this variable 
armature resistor must increase as 
that of the field resistor decreases, 
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Fig. 3—Complete power and control wiring diagram for two a.c. slipring motors driving one conveyor chain. 


armature resistance used to insure 
load division. The designer who can 
predetermine the horsepower neces- 
sary to drive a conveyor (unless he 
has already installed and tested an 
identical conveyor) is a wizard, in- 
deed. Ordinarily, a motor of twice 
the estimated horsepower require- 
ment is not too large to purchase, 
particularly if there is a chance that 
the load on the chain may be in- 
creased later, due to changes in prod- 
uct, or need for increased speed. . 

With the direct-current, variable- 
speed drive the principal matter that 
requires discussion is the resistance 
in series with the armature. 

If it could be obtained in a simple 
manner, it would be preferable to use 
a series resistance in the armature 
circuit that would give a drop in mo- 
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chain speed of only about 2:1 with 
a 3:1 motor, and to obtain a speed 
ratio of 3:1 on the chain a 6:1- 
speed motor is needed. 

The worst feature is the fact that, 
when operating above a 2:1-speed 
ratio on the chain, the actual operat- 
ing speed of the chain varies with 
variations in the load rather more 
than is desirable. This may not be 
serious, particularly in applications 
where the load on the chain is fairly 
uniform, but in other applications 
where at times every hook is filled, 
and at other times only one hook in 
three is filled, such a variation may 
be serious if a fairly uniform speed 
is necessary. 

Everything considered, it may be 
said that a fixed resistance should be 
satisfactory up to and including a 


A‘simple solution is to use standard, 
round-plate resistors for both R6 and 
R5, and mount both on the same 
shaft but reverse one from the ordi- 
nary parallel mounting, as in Fig. 5. 

There is no difficulty in selecting 
from manufacturers’ catalogs suit- 
able round-plate field resistors that 
are near enough to the desired values 
for practical purposes, and reversing 
the field control resistor by turning 
it back to back with respect to the 
armature resistor. There are, how- 
ever, two practical objections to this: 
First, the ever-recurring difficulty of 
predetermining chain horsepower ‘e- 
quirements with sufficient accuracy 
to permit the selection of proper 
rheostats beforehand and, second, the 
fact that the usual setscrew adjust- 
ment is not positive enough. 
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Fig. 4—Schematic wiring diagram of 
variable-speed, multiple-point con- 
veyor chain drive, using d.c. motors. 


Fig. 5—Round-plate field and arma- 
ture resistors mounted back to back 
on one shaft, to facilitate ease of 
manipulation. 


If one armature resistance sweep 
arm becomes loose on the shaft and 
falls out of time with the others, 
some very peculiar troubles will re- 
sult. If the speed ratio on the chain 
is high, there will be a wreck when 
an attempt is made to operate at slow 
speed in this condition. Even with 
the instantaneous relays in the arma- 
ture circuit of each motor, as shown 
in Fig. 4, there will be a wreck, for 
these relays must be set high enough 
to take care of the greater horse- 
power requirements on the chain at 
high speeds. 


























Of course, putting taper pins 
through the shaft and riveting them 
over, or tacking with an acetylene 
torch, will obviate the sweep arm 
hazard. However, the rheostat then 
becomes difficult to dismantle in case 
of need, unless a flexible coupling is 
used between each plate and the next. 

The best suggestion for overcom- 


-ing the difficulty as to preliminary 


horsepower estimates is to make the 
best estimate you can, and then on 
the basis of test results obtained after 
the installation goes into service, buy 
another plate for RO. 


One caution may not be amiss—in 
selecting a plate-type resistor for R6, 
obtain one with plenty of current- 
carrying capacity, for this resistance 
is all cut in when the motors start; 
in fact, it acts as a starting resist- 
ance. 

There are several other methods 
that might be used, but which have 
never been tried, so far as I know, 
to obtain a variable-speed, direct- 
current drive at several points on a 
conveyor. One that offers great 
promise for a-drive where two mo- 
tors only are required involves the 
use of two motors with 220-volt 
fields in multiple and 110-volt arma- 
tures in series, operated on 220 volts. 
This arrangement has the great ad- 
vantage, for some applications, that 
there would be almost no variation 
of chain speed with the load on the 
chain for any given field rheostat set- 
ting. The disadvantage is that for 
any number of motors other than 
two per drive, special armature wind- 
ings would be required. Nor is it 
practicable to extend a drive and add 
another motor. 

Variable-voltage, or Ward-Leon- 
ard control, also offers interesting 
possibilities. For a direct-current, 
constant-speed drive, as for an ad- 
justable-speed drive with a speed 
range of 11%4:1 or a little more, but 
not to exceed 2:1, compound-wound 
motors have certain advantages. Re- 
sistance in series with the armature 
is unnecessary, but very heavy com- 
pounding is required. A motor must 
be selected that will have a drop in 
speed of 10 to 20 per cent from no 
load (hot) to normal operating load 
at the slowest speed of the chain 
conveyor. 
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ORGANIZED INSPECTION 
REVENTS MoTor IROUBLE 





*A trouble shooter looking for trouble. 


By C. W. ALLEN 


Works Equipment Department 
Westinghouse Electric and Manufacturing 
Company 






Each new installation is examined thoroughly before it 


is released to the shop or production department. 


VERYONE concerned with 
hk the maintenance of any kind 

of machinery can readily ap- 
preciate the advantages of regular 
inspection of this equipment. Never- 
theless there are probably a great 
‘many who do not follow a definite 
plan of inspection and are, therefore, 
losing many advantages that could be 
theirs. 

In the small shop where there are 
comparatively few motors in use, it 
is a rather simple matter to give each 
motor regular attention, but in larger 
plants where there are hundreds, or 
thousands of motors, it becomes very 
dificult to give proper attention, 
aside from oiling, to each one. 

The purposes of systematic inspec- 
tion are: First, to check the condi- 
tion of installations before they are 
put into service. Second, to detect 
subsequent conditions that may ne- 
cessitate changes. Third, to detect 
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and correct troubles as they arise 
from time to time. In so far as pos- 
sible, troubles should be corrected as 
soon as they become evident, instead 
of waiting until a shutdown has oc- 
curred. In other words, apply the 
proverbial “stitch in time.” 

In the first place, the whole instal- 
lation must be correct, if trouble-free 
operation is to be obtained. There- 
fore, an inspector is required to ex- 
amine thoroughly and test each new 
installation before it is released to 
the shop or production department. 
Some of the points to be considered 
are: Condition of equipment, work- 
manship, protection required (such 
as bracket covers on the motor), and 
operation under full load. This last 
item is very important, and yet it is 
not unusual to find motors with re- 
versed series fields, motors running 
on starting resistance, and so on. 
The reason usually is that new ma- 


chines are tried out with light loads, 
whereas some troubles show up only 
on full loads. 

The inspector should check the op- 
eration under all conditions, so that 
if there is anything wrong, it will 
show up before production is started 
on the machine. In some cases there 
may be doubt as to whether the 
horsepower of the motor is correct 
for the machine. In these instances 
the inspector should measure the 
power taken by the motor for the 
heaviest work that will be done ox 
the machine, and report the results 
of this test to the person in charge 
of motor application, for his use in 
supplying the correct motor. 

Where motor applications are cor- 
rect, most of the failures are duc 
directly, or are traceable to, wear. 
Bearings often wear to such an ex- 
tent that the rotor rubs the stator or 
field poles, and causes the winding to 
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be burned out. Wear of the driven 
machine may cause the motor to be 
overloaded and operate at an exces- 
sive temperature. Eventually a burn- 
out may result. 

It is obvious, then, that keeping 
motors properly lubricated is very 
essential to long service without 
trouble. To meet this requirement 
in a large plant, the shop should be 
divided into districts, and an oiler as- 
signed to each district. For eco- 
nomic reasons the district should be 
large enough to keep the oiler busy, 
but it should also be small enough to 
allow him to cover his territory in a 
period of time consistent with the re- 
quirements of the motors. As mo- 
tors of modern design do not require 
re-oiling as frequently as do the older 
types, due to improved construction 
which prevents leakage of oil, and 
keeps out dust, the districts having a 
large number of new motors may be 
larger than those having a large num- 
ber of old motors, 

In addition to oiling it should be 
made the oiler’s duty to report any 
cases of overheating of motors, 
sparking of brushes, or any other 
troubles that he can readily observe. 

In many of the motor-in-base type 
of machines, the oil cups are not ac- 
cessible. The oiler should report any 
conditions of this kind, so that pro- 
vision for oiling can be made. 
Where the oil cups cannot be 


Breakdown records such as this are 
kept for future reference in selecting 
equipment. ‘They indicate the kind 
of trouble that may be expected with 
certain types of equipment. 


Trouble shooters are assigned jobs 
from this sheet as they report to the 
clerk who records all trouble calls. 





reached, the motor should be re- 
moved and each oil cup replaced by 
a piece of pipe arranged so that the 
open end will be accessible when the 
motor is put back in the machine. 
The oil cup should be placed on the 
end of the pipe, so that the proper oil 
level is obtained when the bearing is 
filled. This or some other similar ar- 
rangement will allow the motor to be 
oiled regularly without difficulty. 

Equipment that is properly in- 
stalled and cared for should give very 
little trouble, but there will be cases 
where the work on the machine may 
be changed, with the possibility of 
overloading the motor, or the motor 
may develop defects, such as short 
circuits or grounds. Also, the volt- 
age of the system may vary and 
cause motor failures. 

It is necessary, then, to have 
trouble shooters to take care of 
troubles that arise from time to time. 
The shop should be divided into dis- 
tricts and a trouble shooter assigned 
to each district. 

It should be the trouble shooter’s 
duty to take care of all trouble on 
electrical equipment. Minor repairs 
and replacements of motors or start- 
ers, where no new work is required, 
should be done by him. He should 
have the authority to secure the serv- 
ice of cranes, trucks, or of laborers 
when he needs assistance. 

When trouble develops on a ma- 
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Motor Trouble Record 


chine the maitnenance department 
should be notified by the operator of 
the machine or by his foreman. De- 
tails concerning the procedure of 
notifying the maintenance depart- 
ment may vary in different plants, 
but in most instances notice will be 
given by telephone. In some cases 
troubles may be reported by tube 
mail, or by messenger. 

In the maintenance department, it 
should be one person’s duty to an- 
swer all telephone calls, and in this 
article this person will be called the 
trouble clerk. There should be at 
least two telephones in the depart- 
ment, one to be used for incoming 
calls from the trouble shooters only. 
The trouble shooters should be the 
only ones who know the number of 
the trouble ’phone, and it should be 
connected so that no outgoing calls 
can be made on it. This will prevent 
congestion on the trouble line and 
allow the trouble shooters to call the 
maintenance department without de- 
lays due to busy lines. 

The trouble shooters should have 
regular times for calling in. The fre- 
quency of such calls will, of course, 
depend upon the conditions in indi- 
vidual shops. These may also vary 
in different locations in the same 
plant. Thus, it may be found that 
in one division the trouble shooters 
should call in every half hour. In 
other departments the calls may be 
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made at longer or shorter intervals, 
depending upon the nature of the 
work, or upon the frequency of 
trouble. This point is to be decided 
from experience, and may be changed 
as conditions warrant. 

A complete record of all trouble 
calls should be made by the trouble 
clerk. This record may be in the 
form of a diary sheet, as shown. 
The sheet should show the name of 
the apparatus requiring attention, the 
location, the time the call is received, 
the time the call is given out to the 
trouble shooter, the time the job is 
completed, and by whom the work 
was done. 

When a call is received reporting a 
case of trouble, the trouble clerk 
notes on the diary sheet the nature 
of the trouble, the location, and the 
time the call is received. When a 
trouble shooter makes his regular 
call, the trouble clerk assigns any 
jobs that may appear on the diary 
sheet. At the same time, the trouble 
shooter OK’s any previous jobs that 
have been completed. The clerk then 
makes corresponding entries in the 
diary sheet. In this way the record 
is kept up to the minute and serves 
as a ready and accurate check on the 
progress of all trouble work. 

This plan will be satisfactory in the 
majority of instances, but occasion- 
ally there may be a case of trouble 
that is especially urgent, and if a 
trouble shooter cannot be located im- 
mediately, it may be necessary for 
the foreman of the maintenance de- 
partment to assign one or more other 
workmen to the job, instead of wait- 
ing for the regular trouble shooter 
to call in. 

Although his first duty is to an- 
swer calls and correct trouble, the 
trouble shooter should also hunt 
trouble. Ordinarily, he will not be 
kept busy making major repairs and 
when there are no calls to be an- 
swered, he should patrol his district 
looking for minor troubles. Perhaps 
he will see a motor that is sparking 
badly, but is still operating. Upon 
examination he may find that the 
brushes are worn, but as yet the com- 
mutator is not damaged. A new set 
of brushes should be installed, and 
possibly the commutator should be 
sanded. Production will be delayed 
while the brushes are being changed, 
but, on the other hand, if the motor 
were allowed to run until it “went 
down” on account of a burned-out 
armature, much more time would be 
lost, and a new armature would be 
required in addition to a set of 
brushes. 
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There may be cases where it is not 
advisable to delay production, even 
though the motor may be in bad 
condition. In these cases the motor 
should be allowed to run until there 
is an opportunity to repair it. It may 
be necessary to make repairs on over- 
time, when the machine is not in op- 
eration. 

After a trouble shooter has spent 
considerable time in a department 
and has kept check on the equipment 
under his care, he will be familiar 
with each individual machine, and 
will know from experience just what 
service each machine requires. He 
can then arrange a regular program, 
exclusive of unexpected happenings, 
to include systematic inspection of 
the equipment. By following a regu- 
lar schedule, drawn up according to 
requirements, much time and expense 
can be saved. 

To assist in the application and 
service of motors, a record of each 
breakdown should be made. This 
record should include the description 
of the motor, the location, kind of 
machine driven, date, and nature of 
trouble. 

A review of these reports from 
time to time will be helpful in in- 
dicating the kind of trouble that 
occurs most frequently, the kind of 
motors that give the most trouble, or 
that require the most attention, and 
the kind of service that seems to be 





the most severe. For example, the 
report may show that considerable 
bearing trouble is experienced with 
the motor on a certain machine. A 
check should then be made to deter- 
mine whether the machine causes un- 
due strain on the shaft, such as too 
tight a belt, or whether abrasive dust 
is present, causing rapid wear, and 
so on. 

Oftentimes when inspecting mo- 
tors, it will be found that there is a 
possibility of dust, chips, oil, acid or 
alkalies getting into the motor and 
collecting on the winding. It then 
seems necessary, and it is very com- 
mon practice, to blow out these for- 
eign materials by compressed air. 

The practice of blowing out motors 
promiscuously is to be discouraged. © 
Although it is true that compressed 
air will remove dust, it is also true 
that the compressed air may drive 
chips or abrasive dust into the wind- 
ing. Small particles or cuttings may 
strike the winding with such force 
that they will cut through the insula- 
tion and cause a short circuit by 
lodging against two adjacent wires. 

Systematic inspection makes for 
safety to operator, safety to machine 
and material, and economy in main- 
tenance. Although such a system 
costs something itself, the time and 
money saved by some plan of efficient 
inspection will make it worth many 
times its cost. 





One way of preventing undue maintenance. 








é E An inspector checks the 
power input of the motor with the machine under its heaviest load. The 
results of this test are used in selecting the proper motor for the work. 
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CONSIDERING the work 
that they do, leather belts 
require surprisingly little 
care. However, they do 
have to have some atten- 
tion, if they are to be ex- 
pected to render the serv- 
ice which they are capable 
of giving. The practical 
cules and principles for 
belt inspection and mainte- 
nance given in this article 
are based on the practices 
in vogue in one of the best- 
known groups of industrial 
plants, with some additions 
and revisions by the author. 











liability and efficiency of service 
_ all belting and drives should 
be inspected at regular intervals by 
a competent belt man. A belt card 
record should be kept, by all means, 
and should indicate when the inspec- 
tions should be made. At these times 
the belt should be examined care- 
fully. Once every two or three 
months should be sufficient for most 
belts, but between times the belt man 
should be on the lookout for trouble 
from unexpected sources. Dressing 
the belt and cleaning it can be at- 
tended to at the time of regular in- 
spection, 


I: order to insure maximum re- 


Bett REcoRDS 


A convenient size of card is 8x5 
in., a standard size. The purpose 
of the card record is to determine 
whether a belt is the best one for 
its drive. The merit of one manu- 
facturer’s belting compared with 
another and the amount of care 
required on a belt should be deter- 
mined. These data will assist in 
future purchases and will show how 
te correct present installations. 

Each belt should have its own 
card. On the card should be spaces 
cr a description of the drive and of 
the belt, the life of the belt, when it 
had to be tightened, cleaned, and 
dressed, and why it failed. 

lhe belt man should watch the 
record of his belts on these cards to 
see if any are stretching too rapidly 
Or are requiring too frequent dress- 
ings and repairs. This information 
will help him to correct unsatisfac- 
tory conditions. An oak-tanned belt 
should last for 10 to 20 years on a 
normal drive and if shorter life than 
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Inspection of 
LEATHER BELTS 


By J. R. HOPKINS 


Chicago Belting Company 
Chicago, IIil. 


this is being obtained, either the drive 
or the belt is at fault. 

Just before a belt is worn out and 
taken off, its record should be ex- 
amined and before putting another 
belt on the drive it should be de- 
cided whether any change in the ma- 
chine or the type and size of belt 
can be made to improve conditions. 

Some of the troubles that may be 
found when belts are inspected, and 
the points to be guarded against are 
as follows: 


1. Edges Start to Open Up—lIf 
the point or feather edge of laps 
shows the least tendency to open up, 
the point should be cemented down at 
once. The best method is: The 
part of the belt with the opened lap 
should be put over the pulley. The 
old cement should first be scraped 
off the point. Hot cement should 
then be applied, and the point should 
be hammered down, the lap resting 
on the pulley. In this way, the work 
can be done without removing the 
belt from the pulley. The belt can 


- be started to run in about 15 min. 


after cementing. 


2. Loose Belts—A loose belt soon 
means a burned belt. The friction 
of the pulley rubbing against the 
slipping leather soon creates enough 
heat to burn it. A warning note is 
given by the belt squeaking, as a 
leather belt squeals when it slips 3 
per cent or more. When this is 
heard, the machinery should be 
stopped and the belt tightened to the 
proper tension. The damage done by 
slipping can easily be seen by ex- 
amining the inside of the belt—the 
leather will be full of fine, cross-wise 
cracks that eventually will extend 


through the leather if the belt is al- 
lowed to run slack continuously. 


3. Slippage—Slipping on the pul- 
ley may also be caused by the belt 
being too narrow or too light for the 
drive. Such a belt should be taken 
off and the proper size put on before 
the belt is ruined. 


4. Belt Not Carrying the Load— 
Complaints that the belt is not carry- 
ing the load may also mean an un- 





Careless lacing can injure or ruin the 
best belt made. The strips of leather 
used in lacing this 3-in. double belt 
were too heavy for both the belt and 
the pulleys on which it ran, resulting 
in a badly cracked and burned belt. 





This 10-in. heavy double belt was 
used in a cement mill. The cracked 
surface is belt dressing that has col- 
lected dirt and is not scaling off. 
Note the crooked lating; this will 
cause the belt to weave on the pulleys. 
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dersized belt. Before changing to an- 
other size, make sure that the 
trouble is not due to either a too- 
oily or a too-dry surface. If a belt 
is too small for its job more harm 
than good is done by over-tighten- 
ing it, as it is likely to slip and its 
life will be shortened. 

5. Avoiding Fastener Trouble— 
Fasteners should be looked at care- 
fully when the belts are inspected. 
If they shows signs of serious wear, 
they should be changed at once. A 
worn fastener may cause the joint 
to break part way across, and the 
belt may be ripped from end to end. 


6. Alignment of Pulleys—Belts 
can be stretched unevenly or can be 
torn by catching on nearby machin- 
ery or columns if the pulleys get out 
of line. If it is seen that a belt is 
running crooked it is best to see 
whether the pulleys are in line, and 
if not have this condition corrected 
as soon as possible. Belts should not 
be run on flat-face pulleys unless 
they are shifted belts. Pieces broken 
from the face, no matter how small, 
or lack of perfect alignment in the 
pulleys will quickly cause the belts to 
run off such pulleys. 

7. Crooked Belts—Crooked belts 
can cause the same trouble as badly- 
aligned pulleys. If the joint in a belt 
is not made straight when it is put 
on, the belt will run crooked. A belt 
that is put on too loose is likely to 
be pulled crooked at the joint when 
the power is put on. If such a belt 
is on flange or step cone pulleys it 
will soon be ruined. If it is a shifted 
belt, one edge will stretch until the 
belt will not stay on the pulleys. 

8. Belts on Step Cone Pulleys—A 
belt that is run too loose on step 
cone pulleys is likely to creep to the 
next step without being shifted by 
the operator. In this way it may be 
run on cones that are not in line. 
Under these conditions the edge of 
the belt will rub against the edge 
of the cone pulley steps. “As a result 
the plies of the belt are separated 
and the belt is stretched along one 
edge. 

9. Running an “Crossed Cones” — 
The trouble mentioned in paragraph 
8 can also be caused by a machine 
operator who is too lazy to have his 
belt properly tightened. He finds 
crossing cones an easy way to make 
a loose belt tight or a tight belt loose. 

10. Belt Shifters—Belt shifters 
that do not throw the belt. en- 
tirely on or off the loose pulley will 
cause a belt to stretch unevenly and 
soon become so crooked that it will 
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be useless. Sometimes the weight of 
the pole operating the shifter causes 
it to fall toward the vertical position 
after the belt has been shifted. This 
will cause the belt to return partially 
to its former position, so that it is 
partly on and partly off the loose 
pulley. 

If the guide rods on the belt shifter 
are rigid, there will probably be ex- 
cessive wear along the edge of the 
belt as it comes in contact with the 
rods. Some form of roller, or a 
sleeve on the rod that will rotate as 


‘the belt moves along in contact with 


it, is to be recommended. 

11. Belts That Are Too Wide— 
Belts that are too wide for the pul- 
leys will run over one or the other 
edge of the pulley and are likely to 
come in contact with some fixed ob- 
ject nearby and be torn. If the pul- 
leys are slightly out of line, the re- 
sult will be worse. 

12. When Mineral Oil Is Present 
—Frequently belts are allowed to 
run in pits or other places where oil 
or water has collected or falls on 
them. This condition should be rem- 
edied as it will soon ruin the belt. 
Leaky steam or water pipes will have 
the same effect. If the condition 
cannot be corrected treat the belt 
regularly with a belt dressing that 
resists the action of mineral oil. 

13. Effect of Heat—No heating 
devices should be put where the heat 
or fumes from them will strike the 
belt. The heat brings the oil to the 
surface where it is easily rubbed off 
by the pulley. Dry rot can quickly 
be started in a belt in this way. Belts 





exposed to heat can often be pro- 
tected by shields. 

14. When Not in Use—When a 
belt is not to be used for any length 
of time it should either be taken off 
the pulleys or else suspended from 
hooks and not allowed to rest on the 
shafting. 

15. Forcing a Belt to Run Right~ 
Belts should not be kept on pulleys 
by the use of guides. If they will 
not run true, the belt or the drive 
should be corrected. 


IMPROVING THE Layout oF Drives 


Frequently slight changes in drives 
can be made that will result in longer 
life of belting. If bad conditions 
cannot be changed readily, the atten- 
tion of the engineering department 
should be called to them so that they 
can be avoided in the future. 

Some defects in drives that cannot 
be attended to by the belt man in his 
regular inspections, but which he 
should report are: 

1. Where it is known that a pul- 
ley is too narrow or too small in 
diameter for the proper size belt, 
the pulleys should be changed if pos- 
sible. 

2. If possible, machinery driven 
from overhead shafting should be so 
arranged that the belt will make an 
angle from the vertical of not less 
than 45 deg. Never, unless it is ab- 
solutely impossible to avoid it, should 
the driving and driven pulleys be in 
the same vertical line. 

3. The tops of the crowns of pul- 
leys should be in line; otherwise, the 
belt will be pulled crooked. 





The edges of these two belts have been badly cracked as the result of 
running them on too-narrow pulleys. 
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4. Machinery should be so placed 
that the tight strand of the belt will 
be the bottom strand. This will al- 
low the slack strand to sag down 
over a greater arc of the pulley and 
increase the contact. 

5. The distances between shafts 
should be made as great as possible, 
up to reasonable limits. If the cen- 
ter distance is too great, the belt may 
flax and be burned or torn. For 
narrow belts 15 ft. is about the right 






When a belt is badly overloaded and 
allowed to slip, this is what happens. 


distance, whereas larger ones can be 
25 to 30 ft. apart. 

6. Idler pulleys should be located 
about one-quarter of the distance 
from the driving pulley and should 
bear against the slack strand. 

7. A leather cover on small pul- 
leys helps to prevent slipping and 
adds life to the belt. 

8. Belts should be kept as far 
away as possible from steam lines, 
furnaces, boilers, etc. If such loca- 
tions cannot be avoided, adequate 
shields should be provided to protect 
the belts. 


CLEANING BELTS 


Belts should be frequently in- 
spected to see whether they are clean. 
Belts are injured as much as ma- 
chinery if they are not kept clean. 

If much oil, grease or dirt has col-~ 
lected on them, it should be removed 
before it causes the belt to slip or 
the leather to rot. Usually a belt 
can be cleaned on the pulleys. Often- 
times all that is necessary is to scrape 
the surface with a wooden block or 
‘he smooth edge of a scraper. Pow- 
dered chalk or fuller’s earth spread 
over the surface will absorb the sur- 
‘ace oil and grease and can then be 
casily scraped off. Another method 
is to wash the belt with a cloth soaked 
in kerosene. A belt should be treated 
with a high-grade belt dressing after 
cach cleaning. 

If. there is too much oil or grease 
in the belt to be removed by these 
methods, it must be taken off the pul- 
ieys and degreased. This is done by 
immersing it in a tank of gasoline. 
“or this purpose it should be sent to 
the manufacturer. After degreasing, 





the belt must be redressed to replace 
the natural lubricants that were taken 
out by the gasoline. 

The importance of keeping belts 
free from mineral oil cannot be over- 
estimated. Slipping will be largely 
eliminated and the mineral oil will 
not have a chance to injure the belt. 


DRESSING BELTS 


A leather belt lasts longer when its 
fibres are properly lubricated. The 


lubricants that are put in a belt in 
the currying process are gradually 
worked out by its travel around the 
pulleys and by atmospheric condi- 
tions. 

If the lubricants are not replaced 


from time to time, the leather will, 


become dry, it may slip on the pul- 
leys, rotting will begin and _ its 
strength will fall. Finally, dry rot 
ensues and the belt is destroyed. 
The material used to replace the lub- 
ricant that has been lost should be 
as nearly as possible like the original 
stuffing compound. 


There are many so-called belt 
dressings of a sticky nature on the 
market. They are advertised as be- 
ing capable of stopping belt slippage. 
They will do so for a time, because 
many of them contain rosin, pitch or 
tar, or some substance of a sticky 
nature. The effect is only temporary. 
Very soon the dressing collects in 
lumps and in this form sticks either 
to the belt or to the pulleys, causing 
loss of contact. 

There are other good dressings on 
the. market which simply restore the 
lubricants to the leather. Leather 
properly cleaned and dressed will 
maintain its adhesive qualities and 
sticky dressings will not be needed. 

Belts should be dressed whenever 
they are cleaned, or at intervals of 
six months. The dressing should be 
put on after the belt has been cleaned 
and while it is standing still. If it 
is possible, the belt should be left 
idle over night so that the dressing 


‘can soak in before it is run over the 


pulleys. 
A slight film of grease may be 
left on the surface of the belt after 
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dressing. This may cause the belt 
to slip at first; so no load should be 
put on until this film has been worked 
into the belt. 


REPAIR OF BELTS 


Most burned, torn or otherwise 
damaged belts can be repaired. The 
belt man can do most of this repair- 
ing in his own shop. 

When a belt is burned or torn it 
should be taken off the pulleys and 
taken to the belt shop. The dam- 
aged section should be cut out. The 
rest of the belt should be cleaned and 
new pieces put in where the cut has 
been made. The whole belt should 
then be dressed and it is ready to 
use again. 

When the shifted belt becomes 
worn or curled on the edges, it 
should be trimmed before the dam- 
age goes too far. The edges should 
be trimmed back the same amount 
on both sides. 

Belts that have been worn out in 
parts so much that they cannot be 
repaired can frequently be cut down 
to smaller sizes. Belts 10 in. wide 
or more should have equal amounts 
cut off on each side when being cut 
down. This method will leave the 
backbone mark in the middle of the 
cut-down section and the belt should 
stretch the same on each side. 

Frequently some pieces in an old 
belt can be cut out and used for re- 
pairing other belts. 


ee 


CO-OPERATIVE agreement be- 

tween the American Standards 
Association and the United States 
Bureau of Standards was ratified by 
Geo. K. Burgess, Director of the 
Bureau of Standards, and by the 
Board of Directors of the American 
Standards Association, July 9, at the 
Board’s first meeting. 

Under the terms of the agreement 
with the Bureau of Standards, the 
primary effort of the Bureau will be 
to serve industrial groups having no 
satisfactory standardization facilities 
of their own. The American Stand- 
ards Association will work primarily 
with those bodies having standardiza- 
tion facilities and will bring together 
such groups for the formulation of 
“American standards” representing a 
true national consensus of approval. 

William J. Serrill of the United 
Gas Improvement Company, Phila- 
delphia, is President of the American 
Standards Association and Chairman 
of the Board of Directors. Cloyd M. 
Chapman is vice-president. 
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WHO SHALL DO 
THE WELDING? 


Frank Fulleger and George Shipman, since 
their introduction to readers of INDUSTRIAL 
ENGINEERING in May, have brought forth three 
problems in plant engineering. That these prob- 
lems are of general interest is indicated by the 
replies from readers which, in number and length, 
have been such as to make use of four pages 
heretofore and require eight in this issue. 

Now another problem has come up. This one 


is introduced by Shipman, and he finds Fulleger 


possessed of at least part of the facts to enable 
him to present pros and cons. The setting this 
month discloses Shipman and Fulleger in the 
plant cafeteria, with Fulleger as host. 


* * * x 


“Better take some of those beans, George, 
they’ll stick to the lining of your stomach.” 


‘Speaking of ‘sticking,’ Frank, reminds me of 
what I came to see you about—and that’s 
welding.” 


“Don’t see what I can tell you about welding, 
George,” said Fulleger, “but at any rate let’s 
eat first.” 


When the food had been tucked away, and 
pipes were burning, Shipman began: “I don’t 
want any technical information, Frank. All I 
want you to tell me is: ‘Should the average plant 
do its own welding, or have it done by a contract 
shop? I’m referring now to welding outside of 


what’s required in production operations’.” 


“T happen to have been giving that very sub- 
ject quite some thought,” said Frank, ‘‘and with 


Are You Ready for the Question ? 








Here is the fourth of a series of ques- 
tions, each of which has at least two 
sides. A new question will be pre- 
sented next month, and our readers’ | 
answers to this month’s question also 
will be published. Write down your 
opinions and send them to the editor. 
Incidentally, answers published will be 
paid for at an attractive rate. 


cence ee amen eo a - 








your permission I'll give you a brief lecture on 
the subject.” 


“Shoot,” said George. 


So Frank shot: “Seems to me that the product 
of the plant has something to do with it. If 
welding can be used for salvage work, as in many 
metal-working shops, then it can be used for 
maintenance and repair. But a candy factory, on 
the other hand, would be limited to repair work. 


‘Then location—a plant out in the back woods 
would probably feel entirely unprotected without 
welding equipment, while one in an industrial 
center wouldn’t need to worry. 


“On the average the contract shop, if well 
managed, can afford to invest more money in 
welding equipment and the training of operators 
than can the average plant. On the other hand 
the installation and instruction services of the 
companies selling welding equipment go a long 
way to remedy that deficiency. But actual weld- 
ing experience counts for a lot, and there the 
contract shop has the advantage again. Alu- 
minum, cast iron, bronze, steel—it all falls their 
way. 


“But the average plant doesn’t see in advance 
all the jobs it can do by welding. Once it has 
equipment, however, the number of jobs that 
can be welded keeps increasing. Then on top of 
that—” 
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‘Hold on, Frank. I’ve heard enough. I’m 
down for a 30-minute talk on this subject at the 
next engineers’ meeting and you’ve given me 
plenty to think about. I’m asking several plant 
men how they feel about the subject so I'll not 
have to rely entirely on my own experience. 
Thanks a lot.” 


‘So that explains your interest, eh? Well, 
expressing my ideas hasn’t done me any harm. 
Come on, let’s go back to the office. On the way 
I'!| show you one of the prettiest welding jobs 
you ever saw.” 

i a 

It seems to be a habit of George and Frank 

io quit talking before they have given the entire 





story. Well, as a matter of fact, they.do that 
intentionally to give you, readers of INDUSTRIAL 
ENGINEERING, @ chance to complete the story. 
Let the editor have your discussions within the 
next three weeks. 


What are the other arguments concerning do- 
ing your own maintenance welding or having it 
done in contract shops? 


How about doing part of the welding at home 
and sending the balance out? 


Is welding hard to learn? 


How vital is experience? 


Readers’ answers to previous questions 
Who Shall Do the Cleaning ? 


(Question Presented in August Issue) 


Y opinion concerning the question, “Who Shall 

Do the Cleaning?” as given in the following 
paragraphs, is written with particular reference to a 
wood-working plant. 

If the plant is large enough each department should 
do its own cleaning because of the spirit of competition 
introduced, which is of great value, especially if con- 
ditions are noticed and commented upon by the higher- 
ups. The man in charge of the department will not 
hesitate to pass the comment along to the man who 
has charge of the broom, no matter if it is good or 
bad news. 

The men hired for clean-up work should be husky 
and at the same time intelligent because they should 
be used for other purposes also. Almost all of the 
machines are handled by two men, one a feeder and 
the other a take-off man. The cleaner takes the place 
of either of these men when he leaves the machine. 
Another duty of the cleaner is to move heavy trucks. 
He should receive good wages because of his assistance 
in production work. 

I believe that the maintenance crew should always 
do its own cleaning after a repair job. The mechan- 
ics always have helpers who can do the heavy clean- 
ing, especially while the mechanic is putting on the 
linishing touches. Moreover, a job after cleaning up 
always looks better to anybody but especially to the 
man who did it. 

If the management insists upon having the premises 
clean, which by the way always pays, the skilled or 
production workers will soon follow in line and keep 
things clean in their immediate vicinity. 

_ In my opinion Frank is headed in the wrong direc- 
tion, 

—M. B. Kramer, Chief Engineer 

El Paso Milling Company, Ltd., El Paso, Texas 


‘s¢@* HOULD plant cleaning be done by each depart- 

ment or by a general cleaning crew?” My ex- 
perience has been that it is best to have each depart- 
ment do its own. 

In some cases, depending on the product manufac- 
tured and types of machines, time is allowed before 
quitting to clean up. If this is not done and the work- 
men have to stay at their work until quitting time, 
then the cleaning presents another problem which may 
be solved by making arrangements with sufficient help 
to stay longer to do the cleaning. 

In case there is a regular cleaning crew in the 
department they can stay over longer to do the clean- 
ing and can start work later in the morning if total 
hours are to be kept down. 

When there is a general plant cleaning crew there 
is a tendency to let things lie around and throw refuse 
around any old place and wait for the cleaning crew 
to come around and clean it up, which may be the 
next day. 

I firmly believe that the cleaning expenses will be 
higher in a plant where a general plant cleaning crew 
does the cleaning than if each department is responsi- 
ble for its own cleaning. If a workman has to clean 
up the dirt that he makes he will be careful about the 
way he litters up the place during the day. 


Another disadvantage of the general plant clean- 
ing crew, one easily overlooked, is that in some de- 
partments the cleaning will require quite a bit of skill 
and experience. Take, for example, the shutting down 
and cleaning of a paper machine. There is a delicate 
wire to clean, felts have to be cleaned and washed, 
water has to be left running in certain places and on 
certain rolls. Then, too, there is the safety side of 
the work that only the experienced help will be ac- 
quainted with. If due precaution is not taken in a 
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case like this damages amounting to $200 to $300 may 
result, or trouble may be experienced when starting 
up again. I am sure that this condition holds true 
in many lines of industry and there is no one as well 
equipped as‘the department help to do the cleaning. 

In the absence of a regular cleaning crew, or even 
if there is one for that matter, I say the maintenance 
crew should be held responsible for the cleaning up 
of the dirt made by the overhauling job. This can be 
accomplished without any extra expense if it is man- 
aged right. 

Before an overhauling job is completed it will start 
releasing some of the less important help who may 
better start cleaning up the dirt instead of watching 
the rest finish up the job, which will usually be the 
case. Then, too, there are the tools and the like to 
clean up when the job is completed. While some are 
doing this, others can be cleaning up the dirt. 

Regarding a skilled worker’s attitude toward clean- 
ing up: There will be found a few every now and 
then who feel that cleaning is beneath them, but I 
think that the majority of workmen will not object 
to cleaning up the dirt which they make. In a case 
where a sufficient number object to cleaning, there is 
usually enough unskilled help in the department for 
the purpose. 

No, I think Frank is headed in the wrong direction 
when he is considering a general plant cleaning crew. 
I believe that if he does employ such a crew he will 
find his cleaning expenses rising and the different de- 
partments no cleaner than they were. 

—Marin Puittirs, Electrical Superintendent 
International Power and Paper Co. 
Niagara Falls, N. Y. 


a 


Should the Plant Engineering Dept. 
Have the Right to Question Orders 


(Question Presented in the July Issue) 


Y all means let the plant engineering department 
have a voice in the planning of moving the 
machines in the shop. This department should act as 
a clearing house for all shifting of machines and shop 
equipment. The plant engineer should certainly be 
free to question orders even if he cannot revoke them. 
By questioning them, instead of following them 
blindly, he can frequently use his men to much better 
advantage and can often save space as well as un- 
necessary moving. 

Pride, or the question of precedence, should hardly 
be considered. But it is reasonable to suppose that, 
as the plant engineer gets all the requests, or orders, 
for moving machines, he has a better perspective of 
the whole situation than is possible for the head of 
any single department. And after the plant engineer 
questions an order he should be free to lay the case 
before the works manager if the matter cannot be 
amicably arranged with the heads of the departments 
involved. 

The desires of the department heads must be sub- 
ordinated to the best interests of the plant as a whole. 


This is not easy when each man considers only his 
own department. But when a plant engineer keeps his 
eyes on the whole layout he can do much to harmonize 
the needs and demands so as to save money for the 
stockholders. There should be no argument as to his 
right to question orders even if he follows them 
afterward. 
L. B. Coon, Plant Engineer 
Pioneer Instrument Company 


N plants having an engineering head there will be 

three groups concerned with the work in the plant 
having to do with the revision of processes and changes 
in equipment. The three general groups are the pro- 
duction, mechanical, and electrical divisions. 

As a broad principle it is the function of the engi- 
neering division to correlate the activities of the plant 
divisions named above in considering problems of 
equipment changes. The engineering department must 
have a man or men versed in the technique of pro- 
duction and capable along mechanical and electrical 
lines regarding design, operation, and maintenance. 

So equipped, the problems should be outlined, and 
estimates, plans, etc., drawn up in consulation with all 
divisions. It is the responsibility of the engineering 
department to understand sympathetically the desires 
of the production department. Likewise they should 
be familiar with all new mechanical devices on the 
market and their availability for reducing the cost of 
operation as compared with the existing machines 
which are to be removed or rebuilt. Records of opera- 
tions and repairs and motor testing data should be 
consulted to determine whether the existing machine 
should be moved intact or if it should be rebuilt or 
even an entirely new unit substituted. 

In addition to the factors involved in selecting the 
proper location for equipment which must be moved 
from one location to another, or for the additions to 
existing equipment, there is another important feature. 
While equipment is being moved is a logical time for 
overhaul. Many breakdowns and production delays 
are prevented by such practice. The mechanical de- 
vice may be dismantled and all wearing parts checked 
and replaced if worn to the tolerance limit; often 
incipient cracks or other failures are discovered and 
repaired. The electrical equipment, such as motors, 
control devices, and limit switches should be cleaned 
and adjusted and windings should be painted: The 
entire machine should be painted after assembly. Such 
a plan has always paid dividends where it is followed, 
but it must be thorough. 

One instance which came to my attention illustrates 
the need of thoroughness. A large motor-generator 
was dismantled, the bearings checked, the felt washers 
were renewed to prevent the escape of oil from the oil 
wells, and the windings were cleaned and painted. 
The machine, which was about ten years old, was 
placed in service after the work was completed. In 
a short time severe sparking was noticed and the ma- 
chine appeared to be over-compounded as the voltage 
increased with the load. As all adjustments appeared 
correct the trouble was assumed to be in the contacts 
of the circuits. The brushholders and all wiring to 
the compound and interpole windings were removed 








452 





Industrial Engineering—V 0l.87, No. 9 














and a large amount of fine dust was found between the 
contact surfaces and they were heavily coated with 
oxide. All surfaces were draw filed and after the 
machine was again assembled it operated perfectly. 
The numerous bad contacts had caused unequal dis- 
tribution of current between the several brush arms 
and had served to increase the resistance in the shunt 
circuit around the series field. One of the shunt field 
wires was found to be cracked and about ready to 
cpen up the shunt field; this was due to fatigue of 
the copper from vibration. 

—E.uMeErR Hous ey, Electrical Superintendent, 

Aluminum Company of America, Alcoa, Tenn. 


Se 


W hat Shall Be the Maintenance 
Policy? 


(Presented in the May Issue) 


“THERE are in all manufacturing plants two distinct 

classifications of costs, namely, Productive Costs 
and Non-Productive Costs. Each of these contains 
labor and materials cost. Almost every plant has its 
own variations of opinion that result in the separation 
of the various costs and their classification into one 
or other of the two major classes. 

The best rule, to my mind, of determining what is 
productive and what is non-productive is as follows: 
All labor and materials that enter into and become a 
part of the product that is sold are productive; all 
other labor and materials are non-productive. 

Some plants include inspection costs as productive 
costs, while others consider them non-productive. The 
former reason out that inspection is part of the neces- 
sary means to assure a quality product. The latter 
argue that if the productive help and the productive 
foremen performed as they should a quality product 
would be produced. Therefore, since inspectors and 
inspection become necessary to compel the productive 
departments to do their work properly, these inspection 
costs should appear as a burden expense on production 
and therefore are non-productive. 

There are elements of cost in industry that are 
varied according to the individual viewpoint of the 
management in each case, and according to the final 
classification of costs depend certain “Policies” or 
“Rules of Shop Procedure.” 

The one reason why there is any doubt about the 
“Maintenance Policy” or rather the policy of expense 
as to Plant Maintenance is because it has always been 
an impossible problem to develop or maintain any rea- 
sonably accurate figures of maintenance department 
costs. Then, again, maintenance department labor is 
always out of control; that is, there never seems to be 
any definite way to keep non-productive labor in step 
with production. 

When a plant is properly organized and costs are 
properly classified it is an easy problem to develop a 
method of budget control so that at all times and 
daily every foreman KNOWS exactly when his depart- 
ment is performing properly relative to his budget 
schedule. A method of this kind so supervises plant 
operation that it “tells the money where to go” rather 
than looks over the record of “where the money has 





gone” and then “hopes” that next month will show a 
better report. 

Such a system has, to my knowledge, been in opera- 
tion for the past five years in one plant employing 
1,800 to 2,500 men and has produced a saving in non- 
productive costs of over $200,000. No extra help was 
required to operate the system and only five to ten 
minutes’ time is required daily by each foreman to 
check his department performance and know when 
his department is performing in line with his budget 
standards. 

The maintenance policy must first be settled as to 
whether the plant is to be maintained or not. That 
is, are we to maintain the plant in first class condition, 
or are we to keep it patched up? 

It is a fact that each day’s operation of any plant 
causes some wear of buildings and equipment. When 
a plant is shut down there is still wear and deprecia- 
tion. These items cannot be ignored. If honest repair 
and maintenance are not properly attended to when 
necessary, then the expense is extra heavy at some 
future date, due entirely to neglect. 

Raw materials are purchased by industry and con- 
verted into finished product. Productive labor is the 
element that produces this change. Therefore, produc- 
tive labor is the real source of income to the 
management. The value of plant and equipment, 
depreciation, and all the various items of overhead 
expense are included in the final costs, but regardless 
of all the plant and its equipment and all the supplies 
and materials on hand no shipments would ever be 
made without productive labor. Therefore, all shop 
performance can be measured and controlled on the 
basis of productive time. 

Since productive time is the source of income, then 
each productive hour must produce enough value to 
carry its share of productive costs, its share of non- 
productive costs, and its share of profit. Therefore, a 
definite relation exists between productive time and 
non-productive time, and if the non-productive time 
increases and productive time does not, it follows that 
profits must be less. This is true of any increase in 
non-productive costs whether it be an increase in non- 
productive labor or non-productive supplies. If the 
non-productive costs increase with no increase in pro- 
duction, then profits must be less. 

It follows, therefore, that the plant and equipment 
must be maintained if the plant is to continue in opera- 
tion and protected against unnecessary depreciation. 
The policy, therefore, must be along the line of how 
this work shall be performed at the least cost to the 
company. 

When work is done by an outside concern it is cer- 
tain that the finished cost of the work must include 
the actual cost of labor and materials, the shop over- 
head costs, and the profit, and in many cases a higher 
rate per hour is paid to the outside labor than is paid 
in the maintenance department of the industrial plant. 

It is a fact that a great saving in the costs of the 
plant maintenance is made’ by doing all such work 
within the plant by men employed particularly for 
each branch of the work. I believe any plant of 500 
men or over should do all its own repair and mainte- 
nance work. 
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Many industrial plants are guilty of a wrong meas- 
urement, so to speak, of just what the maintenance 
department actually does. 

It is nearly always the rule that a large quantity 
of actual construction work is performed, particularly 
by the electrical department, carpenter division, and 
sheet-metal division of most maintenance departments ; 
the work is usually entirely new work and frequently 
the materials are new, which, if not produced by the 
maintenance department, would be purchased on the 
outside. Any such construction work is certainly not 
maintenance work, yet regardless of how much of 
such construction work is produced by maintenance 
department men they are all too frequently viewed as 
a purely non-productive department. 

The maintenance policy should include a system of 
cost accounts so that purely maintenance work and 
supplies would be charged against production exactly 
as they are, and they should be controlled as a per- 
centage of the productive time. That is, each 100 
hours of purely productive time would carry, say, for 
example, 14 hours’ maintenance department time ; each 
hour of maintenance department time would carry, say, 
22c for departmental supplies. All construction work 
(not maintenance) should be carried as an entirely 
separate account, so that the actual true cost of plant 
maintenance could be shown. 

When industrial plants develop a clean-cut, fair, 
business-like procedure for the measurement of non- 
productive costs, and then give the shop foreman the 
necessary facts and a simple measuring stick with 
which to measure and know his performance, the non- 
productive costs will be reduced so much that the 
question “What Shall Be the Maintenance Policy?” 
will change to “What Shall Be the Cost-Office 
Policy ?.” 

Every industry has its group of “foremen’”’ who 
really are the plant management; each is a specialist 
in his own particular department and field of work. 
Teach these men the principles of business procedure, 
and give them the rules to work by, and each one will 
take pride in the efficient result of his own depart- 
ment ; collectively there is an efficient plant. 

A plant manager’s duty is to organize and co- 
ordinate his organization, to teach them the principles 
of that particular business, and show them the costs; 
to develop and lay down a plan of plant performance 
to produce results, and the actual application of his 
rules and methods to the individual details in the plant 
are taken care of by the foremen. Thus the foremen 
are actually the management, and how well or how 
poorly they manage is shown by the figures as com- 
piled by the cost office. 

—H. M. Benton, Plant Engineer 
Pratt & Whitney Company 
Hartford, Conn. 


AINTENANCE work should be done within 
the plant: 


1. When the plant manufactures a product or 
products that require the services of, and is large 
enough to maintain the services of a mechanical, elec- 
trical and building repair crew of 20 men and upward, 


the makeup of the crew consisting of millwrights, 
machinists, pipe-fitters, electrical workers, blacksmiths, 
concrete men, tinsmiths, painters, and specialists such 
as welders, pattern makers and motor winders. 


2. When a plant—no matter what size—is situated 
in an out-of-the-way location, remote from repair 
shops, and where transportation facilities are poor. 


Maintenance work should be let to contract shops: 
1. When the plant is small, and employs few hands. 


2. When the plant is situated in close proximity 
to repair shops capable of handling all kinds of repairs 
at a reasonable cost. 


3. When the nature of the product does not cause 
frequent breakdowns. 


4. Where the repair crew consists mainly of a mill- 
wright and an electrical repair man. 


5. Where changes are made, either in the buildings 
or equipment, that require the hiring of extra skilled 
labor for short periods. 


Maintenance work should be split between contract 
and inside work: 


1. When the plant requires the constant attention 
of millwrights, but where pipe and steam fitting, elec- 
trical repairs, welding, tinsmithing, painting, etc., are 
infrequent. 


2. Where the overhead in maintaining stores of 
various kinds added to the cost of repairs is greater 
than the cost by contract for certain lines of repairs. 


3. Where the amount of work expected or proved 
by experience does not warrant the outlay for equip- 
ment—welding, for instance. 


4. Where changes or additions in the existing build- 
ings and equipment require the hiring of extra skilled 
mechanics for short periods. 


The question of where to draw the line in regard 
to whether maintenance work shall be done within the 
plant or by contract depends on (in addition to the 
above) : 


1. The size of the plant. 

2. The number of employees. 
3. The number of machines. 

4. The period of operation. 


In some cases it will cost more to get work done 
in contract shops and sometimes it will cost less. 
Instances where work done by contract shops is 
cheaper are: 


1. Where overtime must be given the regular 
repair crew. 

2. Where the regular crew is not large enough and 
new men have to be broken in to the work. 


3. Where the work is of such nature that the plant 
crew is not familiar with it. 
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4. Where the plant facilities are not adequate to 
cope with the work, and proper machinery must be 
rented. 


The limitations of orders for contract work should 
depend upon: 


1. The nature of the work. 
2. The length of time part of the plant will be idle. 


3. The difference in cost between contract work 
and inside work, and the time saved, if any. 


In issuing any order for contract work, the matter 
should be thoroughly gone into and discussed by the 
-arious heads of the departments affected. 

The amount of unnecessary work done by the main- 
‘enance crew will depend entirely on the department 
heads, or the plant manager. Plant maintenance, like 
insurance, is a necessary evil, and although most man- 
agers realize the necessity for insurance, not all of 
them realize the need of a maintenance crew. Some 
managers do not realize that the maintenance crew 
is one form of insurance, and that when the plant is 
operating at its maximum capacity and the maintenance 
crew is idle they have the ideal condition. They are 
not satisfied unless all the maintenance crew are work- 
ing overtime. 

It stands to reason that when there are no repairs, 
no material is being used, and from the writer’s experi- 
ence, the costs of labor and material about equal one 
another when the crew is busy. 


Case after case can be cited where various members - 


of the maintenance crew spend all of their idle 
moments—so to speak—in repairing automobiles, etc., 
for the plant manager and superintendents, where they, 
and not the company, derive the benefit. The plant 
manager who is alive will see that enough spare parts 
are kept on hand, and when a breakdown occurs, re- 
pairs can be made in the shortest possible time, and 
the part or parts damaged or broken can be repaired 
or duplicated while the plant is operating at full 
capacity. In this way, the crew is kept comparatively 
busy on work that can hardly be called non-productive. 
The management should have gone into conference 
with all who were vitally interested, and explained the 
need of the new policy. It is much easier for the 
head of a department to explain matters to the per- 
sonnel of his department when he is acquainted with 
the facts, and greater cooperation can be had when 
the confidence of the department is gained. 
H. E. Starrorp, Electrical Engineer 
Port Arthur, Ont. 


e6 HAT shall be the maintenance policy,” of 

course, requires different answers for different 
plants, and conditions change so that it is sometimes 
necessary to change the policy of any plant. The fol- 
lowing answers are therefore quite specific and will 
illustrate the conditions and the policies adopted for 
pipe and electrical maintenance in a large automobile 
factory. 


(1) Under what conditions should all maintenance 
work be done within the plant? 
Upon whether the maintenance work is made up of 





a few large, well-defined jobs, or a large number of 
small jobs carrying with them a considerable element 
of trouble shooting depends the answer. The large 
job, such for instance as replacing a long run of pipe 
or a burned out cable, can, with the exception of tying 
the new work in, be contracted outside, but if the work 
consists in locating the trouble as well as repairing it, 
such as a faulty trap or a burned contactor in a starter, 
requiring considerable time to locate and a short time 
to fix, then it can best be handled by inside mainte- 
nance men. If part or all the construction work is 
done by the maintenance department, then there will 
be available men for doing the occasional large main- 
tenance jobs, and under these conditions all the main- 
tenance work should be done by the maintenance 
department. 


(2) When should all of it be let to contract shops? 

We have never experienced a condition under which 
all the maintenance work should be contracted, because 
the multitude of small jobs, emergency calls, etc., 
would have to be done on a time and material basis 
anyway and competitive estimates would be imprac- 
ticable. 


(3) When should it be split, and how? 

It is not desirable to carry enough maintenance men 
as such to perform the occasional heavy repair job, 
although these jobs can usually be done by men bor- 
rowed from the construction gang if it happens that 
such a gang be employed at the time. If such bor- 
rowed men are not available then the maintenance 
work should be split, doing the small jobs and emerg- 
ency work with inside men and contracting the big 
jobs which can be made competitive. 


(4) Does it cost more to get the work done in con- 
tract shops? 

Job for job we find it costs more to contract the 
work than to do it with inside men. 


(5) Should there be a limit on the amount of the 
order that the maintenance department may place? 

Yes. A limit is and should be placed on the amount 
permissible on a maintenance order so as to bring to 
the attention of the management any items of un- 
usual anticipated expense. This is usually controlled 
by a budget. 


(6) Is much unnecessary work done by the main- 
tenance department just because the men are available? 

The man in charge of maintenance should keep him- 
self informed as to what his responsibilities are, for it 
is quite possible that the management is relying on 
him for some phase of the maintenance program of 
which he is not fully aware. It may be that mainte- 
nance orders are received by the maintenance depart- 
ment properly executed by persons in other divisions 
of the plant and carrying all the earmarks of authority 
to proceed with them. The maintenance man may be 
working on the assumption that all orders received 
have been properly scrutinized before coming to him, 
the unnecessary ones weeded out, and that his sole 
function is to execute those orders with the maximum 
of speed and the minimum of cost. The chances are 
ten to one that the scrutiny has at times been super- 
ficial and that some of the orders originated at the 
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bench or machine, in which case the following may 
happen: The workman wants some change made and 
makes out an order for the foreman to sign. The 
order looks reasonable to the foreman and as he has 
confidence in this particular workman, he signs it with- 
out further investigation because he is very busy on 
something else at the moment. The order goes to 
the general foreman who looks at it casually, discovers 
the name of his most competent foreman on it, and 
signs it because he feels that the order is necessary, 
coming from this particular man. In like manner the 
document gathers signatures and momentum as it 
passes through the organization, and finally reaches 
the maintenance department marked “Rush” without a 
single man except the workman who originated it hav- 
ing considered the real necessity for doing this work. 

Everyone was relying upon his trusted assistant 
from the top clear down to the bottom, which pro- 
vided an open channel through which the company’s 
money could be spent with no other audit for the 
necessity of it than that of the man who originated 
it. This is apt to happen in any plant. Don’t be too 
sure it never happens in yours. It certainly will hap- 
pen unless the man at the top either gets first-hand 
information on every order himself or is successful 
in getting his assistants to do so. This condition fre- 
quently results in jobs being done which are unwise 
and unnecessary. However, these jobs are performed 
because of a faulty system of scrutinizing orders rather 
than because there happen to be available men on the 
payroll, which is demonstrated by the fact that unless 
the orders are halted before reaching the maintenance 
department they will surely be contracted in outside 
shops at an increase in cost even though no inside 
men are available for doing the work. 

The total money spent by the maintenance depart- 
ment is determined by two factors: the cost of each 
job; and the number of jobs. If, then, the policy of 
contracting outside does not result in a decrease in 
number of orders on account of a closer scrutiny of 
orders, it may actually increase the total cost by in- 
creasing the per-job cost. Even though the work is 
contracted the purchase orders should be written and 
the work inspected by the maintenance department. 
This all means that the maintenance man should have 
a breadth of vision to enable him to apply the scheme 
suggested by the management without getting into the 
pitfalls which surround it. 


(7) Should the management have explained to 
Frank why the new policy was adopted? If so, would 
Frank have had to spend much time explaining to the 
men? 

By all means, “Yes.” Frank is a thinking man and 
should be taken into the confidence of the manage- 
ment to that extent. It would increase his interest 
by rendering the policy intelligent to him. Frank 


would find little necessity for explaining to his men, 
but where explanation was necessary he could put 
punch into it because he has firsthand information and 
is not blindly carrying out an order in which he does 
not believe. 
—C. C. Witcox, Supt. Power Division, 
The Studebaker Corporation, South Bend, Ind. 





PEW plants have a sufficiently accurate cost system 
on maintenance work to make the choice of a policy 
much more than a carefully considered and intelligent 
opinion and as such the writer presents the following. 

Very large plants running 24 hours a day and 5 to 7 
days per week, such as blast furnaces, steel mills, 
paper mills, etc., in which there are comparatively few 
large producing units, but comprising on the whole a 
large amount of equipment, and in which interruption 
of service to one unit represents a substantial loss of 
output, are obliged to carry on their own maintenance 
work. These have sufficient work to occupy the atten- 
tion of a competent master mechanic with good 
foremen for the different trades and can produce 
man-hours of production comparable with contract 
work. 

Manufacture of routine replacement equipment 
parts depends largely on the price at which the manu. 
facturer of the original apparatus will supply them, but 
in estimating the cost of making them in the works 
repair shop full allowance should be made for over- 
head, rental of building and machinery, light, heat, 
and power as well as labor, otherwise an excessive 
organization may be built up, burdening the equipment 
account with machinery not directly increasing produc- 
tion and dividing the attention of the supervisory force 
which could more profitably be concentrated on the 
condition and upkeep of the main process machinery. 
Over-maintenance and aimless experimenting may be 
checked by seeing that correct returns of all time and 
material are made against job orders describing the 
work and proper scrutiny of these accounts by the 
management. 

The medium-sized plant can most profitably split its 
repair and maintenance work between its own and out- 
side shops. The repair force should be kept down to 
that which can make the necessary replacement and 
repairs to machinery in the shutdown time available 
and only sufficient routine part manufacturing work 
carried on to keep the men busy between breakdowns 
or repair jobs. The master mechanic in such plants 
can devote any spare time to a personal inspection of 
machinery, equipment, buildings, etc., very profitably. 

All work such as painting, building construction, 
pattern making, and foundry work, manufacture of 
machine parts, etc., on which exact specifications can 
be issued and competitive prices obtained, should be 
done by contract, but overtime work on a cost plus 
basis by outside contractors is unsatisfactory as labor 
efficiency is low and quality of work usually poor. 

The very small plant is almost compelled to send out 
all its repair work and will find it profitable to arrange 
for such service with one local shop so that one or two 
of the men will become familiar with the equipment 
and give better and quicker service. 

The foregoing are maintenance problems pure and 
simple, but many maintenance department difficulties 
are really faults of the management, i.e., there is no 
definite policy or clear understanding of the work and 
the director of maintenance may make his decision 
correctly in the light of his information and be blamed 
because it was not in accord with facts not furnished 
him. In such cases a limit to the expense to be 
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incurred without specific authorization is really a 
protection. 

By far the better plan is the setting up of a schedule 
of all maintenance work aside from minor routine re- 
pairs, have this discussed at the periodical meetings 
of department heads or foremen, and, if no budget 
system is operated, approved by the management. In 
this way probably the most good will be done and 
everyone will be satisfied he has had his say on the 
sudject, although usually the best talker gets more than 
his share of the benefits. 

Another of these difficulties is explanation of new 
policies by the management to the workers. Where 
the management has shown that it is telling the truth 
aid has obtained the confidence of the workmen, 
aimost any results in cooperation and assistance are 
possible. But in too many cases explanations or state- 
ments do not correspond with actions and the work- 
man has been fooled so often he is quite sceptical, 
entirely aside from the radicals (nowadays compara- 
tively few) who are always ready to put the worst 
construction on everything. Such actions are sheer 
dumbness on the part of the management, as usually 
it would be just as easy to tell the truth in the first 
place or a little foresight would forstall the granting 
of privileges which are withdrawn shortly after, as the 
exasperation of the men and the loss of prestige by 
the management cause far greater losses in labor 
efficiency than was gained by the original grant of 
the privilege or the money saved by its withdrawal. 

—H. D. Fisuer, Plant Engineer 
New Haven Pulp & Board Co. 


New Haven, Conn. 


8 Bowe maintenance department of any plant should 

be large enough to take care of the work which 
develops. It can be done cheaper in the plant pro- 
vided the right type of men and executive control are 
provided. It can be done quicker and furnish better 
service in the production department, eliminating the 
necessity of lengthy shut-downs. Maintenance can be 
carried on more efficiently by having the proper in- 
spection service on all apparatus. Inspection service 
cannot be done by outside contract shops because they 
are not familiar with local conditions. 

Should a sudden rush of maintenance work develop, 
and the crew on hand be unable to handle it, the 
employment of a contract shop for that particular work 
s recommended. 

Where the plant can develop its own maintenance 
program slowly and carefully by selecting good men 
‘his policy should be maintained. There are certain 
cases in maintenance work where there is not sufficient 
employment for certain trades. The average mainte- 
nance department consists of machinists, steam fitters, 
‘arpenters, blacksmiths, yardmen and in some cases 
painters, masons, motor repair men, tinsmiths, plumb- 
ers,<etc. There may be cases, however, where some 
factories may not have enough brickwork or painting 
to keep these trades busy all the time. In this case 


the contract shop is the only source to turn to and is 
recommended by the writer rather than hiring in a 
few of these tradesmen for any specific job. 





I believe that it costs more to have work done in 
contract shops than in the factory’s own plant provided 
this work is of the nature which the maintenance de- 
partment is fitted to handle. 

Under such conditions the maintenance men can 
underbid the contract shop every time, for several 


reasons. First, they know conditions of buildings, 
machinery, equipment, operation, and the factory itself. 
They can have closer supervision by the department 
heads. Their overhead expense should not be any 
greater than that of the contract shop, and in the 
average factory they are not allowed to charge a profit, 
where the contract shop must do so. 

The maintenance department should be limited in 
the size of order that should be placed with an outside 
concern or in its own department. The limit will vary 
with the type of work handled and the maintenance 
organization. If the man in charge of this department 
has not the confidence of the owners of the business 
and sufficient judgment to be able to handle orders of 
more than $100 he ought not have the job. I believe 
that the limit should be placed between $250 and $500 
and it is my experience that in emergency work repairs 
must be handled and the expenditure discussed after 
the job is completed. In each case the owners should 
be notified as to the difficulties involved. 

Under the present prices for material and labor, 
only small jobs will run much less than $100. The 
replacement of a motor and compensator often runs 
into more money than this. The department, however, 
should operate on a budget set up at the first of each 
year. New appropriations should be obtained for con- 
templated improvements and should have the closest 
scrutiny by the directors of the company. 

I do not believe that any maintenance department 
will carry on unnecessary work just because the men 
are available. The average maintenance department 
keeps its organization at a minimum consistent with 
the amount of work on hand and it has been my experi- 
ence that there is enough emergency work and neces- 
sary jobs to be handled without looking around for 
something to do.. 

All work handled by the maintenance department 
should be requisitioned by various foremen, approved 
by superintendents, and in some cases approved by the 
owners before going to the shop. The. work orders 
should be checked by the department heads to see that 
everything is being handled efficiently. The job should 
be billed at its completion so that the foreman, super- 
intendent or owner should know what each job costs. 
By having this system of ordering and billing it is easy 
to eliminate the possibility of unnecessary work. 

The management should explain to the person in 
question why any new policy is adopted so that he 
may cooperate to the fullest extent and also have an 
insight into the difficulties or policies that might be 
adopted from time to time. Unless all of the execu- 
tives of any business are taken into the confidence of 
the management and shown why such policies are 
necessary, it is sometimes impossible to obtain their 
point of view. 

K. D. Hamitton, Mechanical Department 
George E. Keith Company, Brockton, Mass. 
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By D. R. DALZELL 


Transformer Division 
Central Station Department 
General Electric Company 
Pittsfield, Mass. 


FTER a transformer has been 

A ssa with the usual pre- 
cautions to see that it is in the 

best of operative condition and it is 
supplying the load without any un- 
toward event, it might be assumed 
that no further attention need be paid 
to it. Continuity of service, how- 
ever, depends not only upon the orig- 
inal condition of the transformer, 
but also upon its subsequent regular 
inspection and maintenance. These 
duties will work no hardship on the 
plant personnel, as only a few points 
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are involved and which may be read- 
ily checked. 


MOISTURE IN THE OIL 


Moisture is the arch-enemy of a 
transformer because the dielectric 
strength of its insulation may be seri- 
ously impaired thereby. Fortunately, 
even minute quantities of moisture 
in transformer oil may be detected 
by dielectric tests. The proper 
method of sampling and testing trans- 
former oil was discussed in an 
article on Transformer Installation 
which appeared in the February, 
1929, issue of INDUSTRIAL ENGINEER- 
ING. 

When a transformer is first placed 
in service the test value. of the oil 
should be 22,000 volts or higher, and 


oil in service should not be allowed 


One type of transformer oil 

dryer and filter press 

equipped with air bell for 
testing suction piping. 


How a chemical company 
isolates its transformers 
and arranges for inspection, 
Valves facilitate the taking 
of oil samples. 
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to fall below about 75 per cent of 
this value, or 16,500 volts. After a 
transformer is first placed in service 
it is well to make a check on the 
oil every week for the first month of 
operation, simply to be sure that the 
transformer and oil are absolutely 
dry. 

If a transformer was thoroughly 
dry when originally installed and it 
is of the type having an expansion 
tank or conservator so that the main 
tank is completely filled with oil, the 
chance of moisture entering the 
transformer proper is practically neg- 
ligible. The only point at which 
moisture can enter is into the con- 
servator, where it will condense and 
settle to the bottom, whence it can 
be drawn off readily from a valve 
provided for that purpose. 

In a so-called open-type trans- 
former, however, there is space 
above the oil level which communi- 
cates with the outside air through 
breathers or ventilators. If such a 
transformer, located outdoors, is 
fully loaded during the day, the oil 
will expand and force air out of the 
air space. If most of the load is 
removed at night, the oil will con- 
tract in cooling and breathe in cool 
air from the outside. Under certain 
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onditions moisture may condense in- 
ide of the transformer and drop 
into the oil. 

This moisture may or may not be 
dispelled from the oil in the form 
of vapor and escape to the outside 
with the resumption of the load, so 
that it is entirely possible that this 
absorption of moisture may sooner 
or later cause trouble. Therefore, 
samples of the bottom oil should be 
taken every six months and tested 
to determine if the dielectric strength 
is up to standard. 

It is also possible that the mois- 
ture may collect in the form of free 
water at some point, such as the ter- 
minal boards or the top of the core, 
where it will not cause trouble im- 
mediately. It may not mix with the 
entire body of oil, and yet the di- 
electric strength of oil samples may 
be up to standard. However, under 
these circumstances traces of mois- 
ture or rust will usually appear on 
the underside of the manhole cover, 
and inspection at regular intervals 
will reveal such a condition. 


Ir Moisture Is Founp 


Except under the most unfavorable 
conditions, free ventilation of the air 
space should relieve any accumula- 
tion of moisture. More ventilators 
can be obtained from the manufac- 
turer or they may be made up from 
ordinary pipe fittings and metal 
screen, and added around the tank 
rim or cover. An alternate method 
is to raise the manhole cover slightly, 
at the same time providing adequate 
protection from dirt and the weather. 

Any free water found at the bot- 
tom of a transformer tank when 
taking oil samples should, of course, 
be drawn off. If the dielectric 
strength of the bottom oil is below 
standard while that of the top oil is 
high, a filter press or centrifuge 
should be arranged to draw oil from 
the bottom of the transformer and 


Expansion tanks or conservators prevent moisture from settling to the 
bottom of the main tank. It condenses herein and is drawn off from a 


valve provided 


discharge it into the top. If the up- 
per oil is poor while the lower oil is 
good, the purifying will be expedited 
by reversing the flow of oil. 

In order to avoid the possibility of 
trouble from air bubbles in the oil, 
it is preferable, though not absolutely 
necessary, to remove the transformer 
from service while the oil is being 
purified. Purifying should be contin- 
ued until samples of both the top and 
bottom oil test satisfactorily. Twen- 
ty-four hours after the purifying is 
stopped, another set of oil tests 
should be made to be sure that the 
transformer proper is dry and is not 
throwing off moisture into the oil. 

If the purification of the oil and 
further ventilation of the trans- 
former does not effect a permanent 
remedy the trouble may be due to a 
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for that purpose. 


leak in the cover or in some of the 
joints at the top of the transformer, 
which should, of course, be stopped. 
If moisture has been in the trans- 
former for a long time, it will be 
safer to dry the transformer core 
and windings as well as the oil. 
Usually the best method except for 
very small, low-voltage transformers 
(below 150 kva. and below 6,000 
volts) is the short-circuit method in 
oil, as discussed in the forementioned 
article on Transformer Installation. 


SLUDGING OF OIL 


When subjected to continuous 
heating, and in the presence of oxy- 
gen and a catalyst such as hot cop- 
per, transformer oil will gradually 
oxidize and form what is known as 
sludge. In general the higher the 
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temperature to which the oil is sub- 
jected the more rapidly sludge will 
form. It may be present in solution 
and is accompanied by acidity and 
darkening of the oil or, in worse 
cases, may appear in the form of a 
solid precipitate. The latter will be 
deposited upon all horizontal surfaces 
in a transformer and will tend to 
clog the oil ducts and further in- 
crease the temperature of the wind- 
ings. The effect is, therefore, cumu- 
lative, and if allowed to persist may 
result in the weakening of insulation 
and consequent failure of the trans- 
former. 

When properly designed, the con- 
servator or expansion tank prevents 
air from ‘coming into contact with 
hot oil, and in transformers so 
equipped the possibility of sludging 
is thereby practically eliminated. - 

If traces of sludge are found in 
an open-type transformer when tak- 
ing samples of oil for dielectric tests 
it is nearly always an indication of 
excessive temperature, the cause of 
which should be determined as 
quickly as possible. If sludge is 
thickly deposited on the core and 
coils the latter should be removed 
from the tank and washed with clean 
oil under pressure. 

Solid sludge can be removed from 
oil by means of a filter press or cen- 
trifuge. The sludge in solution can- 
not be removed in this way, however, 
and it may be sufficient to cause a 
recurrence of the precipitation. In 
this event, it is usually best to pro- 
vide new oil. 


LOADING AND TEMPERATURE 


Practically all transformers are 
designed in accordance with the 
Standards of the American Institute 
of Electrical Engineers. They are 
continuous rated; in other words, 
they will deliver the kva. output 
marked on the nameplate without a 
temperature rise in excess of 55 deg. 
C. above the maximum cooling air 
temperature of 40 deg. C. (or an 
ingoing water temperature of 25 deg. 
C. if water cooled). Although a 
transformer will usually carry a 
heavy overload for a few minutes 
and a slight overload for a longer 
time, or even continuously, neverthe- 
less it is to the best interest of the 
plant engineer to keep the load within 
the kva. rating of the transformer. 
If the windings are allowed to oper- 
ate at excessive temperatures, deteri- 
oration and failure of the insulation 
will eventually result. 

As already explained, excessive 
temperatures of either windings or 
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oil, if maintained in an open-type 
transformer without a conservator, 
will cause serious sludging of the oil. 

It is reasonable to expect that if 
the surrounding air temperature is 
low, a transformer will successfully 
deliver load in excess of its rated out- 
put. A conservative application of 
this principle allows the output of a 
continuous-rated transformer to be 
increased 1 per cent for each degree 
that the temperature of the surround- 
ing air is less than 30 deg. C. Con- 
versely, for each degree that the 
temperature of the air is greater than 
40 deg. C., the output should be de- 
creased by 2 per cent. The margin 
of 10 degrees between these two lim- 
iting values of air temperature is es- 
tablished by conservative operating 
practice. If loading is determined 
with only the oil and air tempera- 
tures as guides, caution is necessary 
because the winding temperature 
varies with the load much more rap- 
idly than the oil. 

When a transformer is first in- 
stalled and is operating at full load, 
it is well to record the rise in tem- 
perature of the top oil above the sur- 
rounding air. If at any later time 
this temperature rise should become 
more than 5 deg. C. greater than 
when the transformer was first 
placed in service under the same load 
conditions, the cause should be deter- 
mined. 

In general the oil temperature of a 
self-cooled transformer with a con- 
servator should not be allowed to 
exceed 80 deg. C. and without a con- 
servator 75 deg. C.; for a water- 
cooled transformer these limits 
should be 65 deg. C. and 60 deg. C. 
with and without a conservator, re- 
spectively. 

By keeping a record of oil and air 
temperatures and analyzing them in 
conjunction with the percentage of 





load, the operator is provided with a 
check on the condition of his trans- 
former and burnouts and breakdowns 
can be avoided. 


CLEANING AND PAINTING 


Any deposits of dust or soot 
should be wiped from the porcelains 
of bushings, in order to maintain 
their full flash-over voltage. Such a 
cleaning should be done at a time 
when the transformer can be re- 
moved from service. When painting 
a transformer, care should be taken 
to prevent paint from splashing on 
the porcelain. 

A transformer should be painted 
as often as conditions warrant, not 
only for the sake of appearance, but 
also to prevent corrosion. 

So far as heat dissipation is con- 
cerned, either a light or dark color 
of paint is satisfactory. A dark-col- 
ored paint is generally used because 
it will not discolor as readily as a 
lighter finish. However, if a large 
transformer is located in a warm cli- 
mate, receiving the direct rays from 
the sun and it is fully loaded during 
the day, a light color is sometimes 
used, as it will reflect rather than 
absorb heat from the sun. A paint 
with a metallic base such as alumi- 
num is not quite as efficient with 
respect to heat radiation as a non- 
metallic paint, although it can be 
used outdoors with about the same 
results as with dark-colored paint. , 

Under operating conditions, the 
kind of paint used will not affect the 
oil temperature more than one or 
two degrees Centigrade. 


STOPPING O1L LEAKS 


Slight leakage or seepage of oil 
may occur in service, and though in- 
sufficient to lower the oil level ap- 
preciably over a long period of time, 
it may accumulate dust and disfigure 





It is no longer necessary to transport oil samples great distances to be 
tested. The chance of contamination enroute is eliminated by the use of 
portable testing sets as shown. 
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(Left) Connections and voltage diagrams of a delta-delta bank of single- 

phase subtractive transformers with one transformer removed. (Right) 

Similar diagram for a Y-delta bank. Note that the neutral of the bank 
and also the high-voltage system must be grounded solidly. 


the transformer. If such a leak in 
a threaded joint cannot be stopped 
by tightening the joint, lower the oil 
level when there is an opportunity 
and open the joint. The condition 
of the threads should be checked, 
both male and female, and if neces- 
sary they should be re-tapped, par- 
ticularly those on any short nipples 
that might have been distorted by the 
heat when welded to the tank. Bake- 
lite varnish or shellac can be used 
as a filler, but they will tend to shrink 
after the solvent has evaporated. 

A leak in a gasketed joint can 
sometimes be remedied by tightening 
the joint, but if this is not effective 
the joint must be remade with a new 
gasket. Joints that are subject to 
oil pressure are usually made with 
composition cork gaskets. Hard gas- 
kets may be used effectively where 
both metal surfaces are very smooth, 
while a softer grade should be used 
between unmachined surfaces. 

Joints in a gasket should be made 
with the ends scarfed for about two 
inches so that when overlapped they 
will fit perfectly. Angle pieces 
should be used at sharp corners. 
Bakelite varnish should be applied 
to both metal surfaces after they 
have been cleaned thoroughly and 
freed from scale, also to both sides 
of the gasket and throughout joints 
in the gasket. The most effective 
method of making a large joint such 
as between a tank and cover is to 
apply bakelite varnish to the tank 
band and to one side of the gasket 
and install the latter with weights on 
the top to hold it firmly for several 
hours until the varnish has set. The 


gasket will then remain in place while 
its upper surface, as well as the un- 
derside of the cover, are being coated 
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and the joint made. Varnish should 
also be applied to the inner surface 
of the gasket which is in contact 
with oil. The gasket should be com- 
pressed to about half of its original 
thickness, tightening the bolts uni- 
formly by a small amount one after 
the other, going around the circum- 
ference several times. Allow several 
hours for air to escape from the cork 
and tighten again to about one-third 
of the original thickness. For a very 
long joint even a third tightening is 
desirable. 

The exact point of a leak in a 
welded joint can be determined after 
cleaning the surface with gasoline by 
covering it with powdered chalk, 
against which the leak will show up 
as a dark spot. 

The best way to repair a pin-hole 
or a very small crack in a weld is 
to peen it, first working up the metal 
around the hole with a blunt chisel. 
A round-nosed hammer should be 
used for the finishing blow, which, 
if carefully done, will seal the leak. 

For larger leaks, welding, brazing, 
or even soldering are effective if the 
cracks are first grooved out and care- 
fully cleaned, and the oil lowered 
about two feet below the point to be 
welded. The cover should be re- 
moved in order to prevent the accu- 
mulation of explosive gas mixtures 
or, if this is impracticable, carbon- 
dioxide or nitrogen gas should be in- 
troduced to fill the space above the 
oil level. 

In repairing a small leak through 
a casting it is seldom possible to peen, 
but good results can be obtained by 
drilling a hole through the casting 
at the point of the leak, tapping it 
and inserting a pipe plug, making the 
threads tight with bakelite varnish. 


If three single-phase transformers 
in a bank are connected in delta on 
both the high- and low-voltage sides, 
a damaged unit can be removed, 
leaving the other two units connected 
in open delta to carry the load. The 
current in these remaining units will 
now be 30 deg. out of phase with the 
voltage, so that they will operate with 
an internal power factor of 86.7 per 
cent, while their total output instead 
of being two-thirds of the output of 
the original three-phase bank will be 
reduced to 86.7 per cent of two- 
thirds capacity, or 58 per cent of the 
original bank capacity. 

In an open-delta bank supplying a 
three-phase load balanced equally on 
all phases it will be found that the 
voltage regulation—that is, the differ- 
ence between the voltage at no load 
and the voltage at full load—will be 
greater than for the closed-delta bank 
and also will be unbalanced for the 
three phases. 

If one phase of a delta-delta con- 
nected three-phase transformer is 
damaged, it also can be operated in 
open delta if special precautions are 
taken. If the transformer is of the 
core type, that is, having three core 
legs with windings around each leg, 
the entire damaged winding must be 
removed. If only the insulation be- 
tween coils of the same winding is 
damaged, the remainder being intact, 
the winding should be open-circuited 
at a number of the cross connections 
between coils to keep to a low value 
the voltage to ground throughout the 
undamaged portion of that winding. 

If the transformer is of the shell- 
type having an independent magnetic 
circuit for each of the three phases, 
the damaged winding, or the intact 
portions of the damaged winding, 
must be carefully short-circuited in 
order to prevent further damage. 

Emergency service can be obtained 
also with a bank of transformers 
connected in Y on the high-voltage 
side and delta on the low-voltage 
side, if both the neutral of the Y 
and the neutral of the system are sol- 
idly grounded. The neutral of the 
transformer bank and that of the sys- 
tem should preferably be tied to- 
gether through the ground or neutral 
wire. The output of the bank, how- 
ever, will be reduced to 58 per cent 
of the original total capacity, and the 
regulation will be unbalanced as with 
the open-delta bank. Due to the fact 
that the remaining transformers are 
electrostatically unbalanced, however, 
such operation should be resorted to 
only in extremely urgent cases. 
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Yes, We All Pay “Fire Tax” 


IRE Prevention Week is with us again. The 

dates are October 6 to 12, inclusive. It seems 
that there should be no necessity for setting aside 
a certain week during which to give attention to 
the prevention of fires, yet such is human nature 
that practice has proved the value of so doing. 

“Fire losses are in effect a tax on every man, 
woman, and child in the United States,’ says 
President Hoover. “This is one case where the 
‘taxpayers,’ entirely by their own efforts, can re- 
duce the rate.” And that is true. The insurance 
companies distribute the premium money that 
they collect to persons who lose by fire. Of 
course the manufacturer includes the cost of in- 
surance in his overhead when figuring the cost of 
his product and setting the selling price. Thus 
the cost of fires is distributed over the entire 
population, since practically everything we have 
to do with is insured at all times. To secure 
lower insurance rates it is necessary to reduce 
loss by fire. 

To industrial plants there is the danger of 
permanent as well as temporary loss. According 
to the National Fire Protection Association, of 
100 manufacturing or mercantile plants that 
burn, 43 do not resume operations, 14 have 
definite and extensive reductions in credit rating, 
17 fail to issue a financial statement at all, and 
26 register large losses in business. 

Industrial plants can do two things to protect 
themselves: Remove causes for fire, so far as 
they can be discovered; and maintain ample pro- 
tective and alarm equipment and fire-fighting per- 
sonnel. Selection of equipment and training of 
personnel are important. Not just anyone can 
take on the fire job—he must be fitted for the 
job. Study on the part of the man at the head 
and continual education and training of the fire 
fighters are essential. 





Small Plants to Contribute to Next 
Census of Manufactures 
VERY other year the United States govern- 
ment takes a census of manufactures. The 
census is invaluable in providing statistics on 
which to base production and distribution pro- 
grams. It is strong or weak in proportion to the 
number of manufacturers contributing to the in- 
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formation secured. Heretofore the amount of 
information collected from small plants has been 
meagre. 

Secretary of Commerce Lamont has appointed 
an Advisory Committee on Manufactures under 
the chairmanship of Col. L. S. Horner, president 
of the Niles-Bement-Pond Company. The com- 
mittee is composed of twenty-five men prominent 
in business and industrial activities. Thus it is 
assured that the data to be collected and the 
tabulations to be made will be of the greatest 
practical value to manufacturers. 

The advisory committee has recommended a 
complete census, one covering all manufacturing 
plants regardless of size. The smaller plants 
will be covered by the population enumerators, 
while the larger plants will be approached by the 
Division of Manufactures of the Census Bureau 
direct. 

Heretofore there has been collected from the 
small plants little information concerning the 
amount and value of their output. The forth- 
coming visit of the census taker may on that 
account be somewhat of an adventure to them. 
They should not be alarmed or resentful; should, 
on the other hand, be as helpful as they can in 
the work of building up what is in effect a worth. 
while business guide. | 

Large plants, and plants of medium size have 
had census experience, which means that they 
will be glad to cooperate with the Department 
of Commerce again. Probably they will also vol- 
untarily undertake to explain to their smaller 
brothers the advantages of the census. 





Housekeeping for Trouble-Free 
Components 

N SPITE of the meager attention given to cer- 

tain phases of the plant’s electrical system, it is 
remarkable how infrequent service interruptions 
occur. This is true especially of that portion of the 
system from the point of utilization back to the 
substation. It indicates that either the distribu- 
tion system with its supplemental equipment is not 
the weakest link in the chain, or that good house- 
keeping had something to do about it in the be- 
ginning. 

Good housekeeping pre-supposes an ample sup- 
ply of material in the initial installation. Beyond 
this point, as a rule, all further interest ceases. 

Take the motor and its control as a unit. In 
most plants it receives as much attention as the 
production machine. It receives periodical inspec- 
tions, and is kept clean and well lubricated. It un- 
dergoes load tests at stated intervals during which 
its accelerating periods are observed. Vicious 
starting and pull-in torques are eliminated. At 
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other intervals, it is taken to the electrical repair 
shop where it is equipped with new parts and 
painted before being placed in service again. 

Lighting devices receive almost similar atten- 
tion unless there is no appreciation of the value 
of lighting as a working tool. Servicing the equip- 
ment at the point of utilization is good housekeep- 
ing, but what about the intervening portion? 
somehow or other, sight is lost of the elements 
that contribute to the success of the motor, and 
the lighting as well. 

Is the conduit that sustains the cable, or the dis- 
‘ribution circuit carrying the current of less im- 
portance than the device it energizes? . Then, there 
are the oil switches and other protective devices, 
safety valves in fact. The absence of trouble is no 
roof that an immediate failure is not approach- 
ing. It might mean that. the unexpected is about 
‘o occur, and if it does happen don’t be too sure 
about your housekeeping methods. Don’t play the 
ends against the middle. 





For Properly-Trained Welders Only 
EW INDUSTRIAL arts create new haz- 


ards. This statement is strikingly em- 
phasized when welding is used as a medium for 
production, maintenance and repair. 

In the days of the blacksmith, the predecessor 
of the welding operator, hazards were of his own 
making and purely of a local character, but with 
the tool of today they are far reaching in their 
effect upon the operator. These hazards are 
classified as physiological and mechanical, or in 
simpler terms, health hazards and _ accident 
hazards. 

Among the former are those created by in- 
jurious light rays and by fumes and gases pro- 
duced by the action of the heat evolved during 
the process upon the material welded, while those 
of the latter are the result of carelessness on the 
part of the operator and in most cases are pre- 
ventable. 

Some companies even go so far as to examine 
their welders at short intervals to determine their 
physical condition and provide preventive meas- 
ures against poisoning—others take the viewpoint 
that the operator presents a more difficult prob- 
lem to handle than the welding apparatus, and 
if anyone is burned it will not be the welder. 
Naturaily every poker player is concerned about 
his own chips, but operators can do a lot toward 
making the game as safe for others as for them- 
selves. 

Statistics show that burns resulting from care- 
lessness form the majority of injuries to persons 
in the welding trade, without discounting the pos- 
sibilities of poisoning. A properly trained opera- 
tor will protect his fellow workman by chalking 
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each job in a way that everyone will understand 
the warning and thereby prevent another burn. 
It’s a simple request to make and a gesture easily 


accomplished and worth the effort. If disre- 
garded, statistics will remain the same and weld- 
ing will retain its hazards. Properly trained op- 
erators will try to change both. Are you one? 








Let the Safety Congress Help You 
Reduce Accidents 


ROM the days when unlucky members of the 

earliest races slipped down mountainsides, 
fell out of trees, or had their skulls cracked by 
poorly-aimed stones thrown by an excited com- 
panion at some enemy, accidents have played an 
important part in human destinies. Until recent 
years, accident prevention was largely an indi- 
vidual matter. If a person were careful enough 
he could probably avoid serious mishaps; if he, 
or someone else, were careless he was injured— 
perhaps killed. 

As with many other activities, preventing acci- 
dents has become more than a matter for each 
individual to handle as he sees fit. Although the 
responsibility of each person for safeguarding his 
own welfare and that of others has not been 
eliminated, the problem has grown far beyond the 
point where individual efforts are effective. The 
increasing congestion of our cities, the upbuilding 
of huge plants crowded with machinery, the tempo 
and every condition of modern life make the 
highly-organized thought and action of many per- 
sons needed to keep the yearly totals of injuries 
and deaths and the money loss from accidents 
from reaching appalling figures—bad as they 
are now. 

The National Safety Council is the great center 
of thought and activity in accident prevention 
work. Therefore, the Eighteenth Annual Safety 
Congress to be held in Chicago, September 30 to 
October 4, should be of much more than passing 
interest to everyone who is even remotely con- 
cerned with safety work. 

The papers and discussions that will be pre- 
sented at the meetings of the various sections, 
which cover a wide range of industrial and other 
activities, should be a source of information and 
inspiration that no plant engineer can afford to 
overlook. For upon the plant engineer and his 
assistants lies the unescapable responsibility of 
seeing that injury hazards in industrial plants are 
reduced to the minimum. 











Modernization 


in its relation to the Plant Engineering Function 
is the theme of the next (October) issue. 
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pany the function of plant engineer- 
ing is centralized in the Power and 
Maintenance department of the 
“Making” division of the works. 
The head of the power and mainte- 
nance department is the ‘“Mainte- 
nance Engineer,’ and the head of 
the making division is the “Plant 
Superintendent.” The accompany- 
ing chart shows the organization of 
the making division and indicates the 
relation of the power and mainte- 
nance department to the division as 
a whole. Details of the departments 
other than power and maintenance 
have been omitted to avoid confusion. 

It is seen by reference to the chart 
that there are seven sub-divisions of 
the power and maintenance section: 


Construction 

Electrical 

Plumbing and Millwrighting 
Power House 

Plant Inspection 

Outside and Landscape 


Factory LAYOUT 


The averages of personnel in these 
sub-divisions are as follows: 


neering for a factory composed of 
23 buildings, totaling 27,000,000 cu 
ft. and containing 53 acres of floor 
space; having 1,800 motors totaling 
12,512 horsepower, 4,800 machines 
in the mechanical equipment; and 
7,655 employees. 

Breakdown of duties of the seven 
sub-divisions of the power and main- 
tenance department is as follows: 


Construction: All work in connec- 
tion with preparation of plans, speci- 
fications, and drawings for new 
buildings, major and minor altera- 
tions, and changes. Supervision of 
building maintenance, floor loading, 
and similar details. Heating and 
ventilating problems, and the selec- 
tion of heating and ventilating equip- 
ment center between the head of this 
sub-division and the maintenance en- 
gineer. 


Electrical: Handles all electrical 
work throughout the factory, office 
and power plant. Includes work 
having to do with new construction, 
underground feeder systems, supply 
and feeder lines to various buildings, 
motors and related electrical equip- 





Organization chart of “Making” Di- 
vision, showing the place of the 
Power and Maintenance Department. 


LANT engineering as a func- 
Ps is common to all industry. 

Organization for performing the 
function, however, differs in in- 
dividual plants, as has been shown by 
preceding articles published in INDus- 
TRIAL ENGINEERING.* In the plant 
of the National Cash Register Com- 


*“How We Are Organized for 
Maintenance and Plant Housekeep- 
ing,’ W. G. Ross, Chief Engineer, 
The United States Aluminum Com- 
pany, New Kensington, Pa., April, 
1929, and “Organization for Plant 
Operation and Maintenance” (organ- 
ization of E. J. Brach & Sons, Chi- 
cago), July, 1929. 
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1 construction en- 
gineer; 2 assistant engineers; from 
0 to 20 men. 


Construction: 


Electrical: 1 foreman; 1 assistant 
foreman; 15 to 40 men. 

Plumbing and Millwrighting: 1 
foreman; 3 assistant foremen; 40 to 
150 men. 

Power House: 1 foreman; 1 as- 
sistant foreman; 3 watch engineers; 
26 men. 

Plant Inspection: 1 foreman; 5 
assistant foremen; 125 to 150 men, 
including watchmen, janitors, clean- 
ers. 

Outside and Landscape: 
man; 20 to 40 men. 

Factory Layout: 1.head; 5 to 20 
men. «|5) 

This group does the plant engi- 


1 fore- 





{POWER AND 
“MAINTENANCE > 





CONSTRUCTION 
ELECTRICAL 
PLUMBING AND 
MILLWRIGHTING. 


POWER HOUSE  ._ 

_ PLANT INSPECTION : 
OUTSIDE AND LANDSCAPE 
FACTORY LAYOUT » 
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Millwright ‘Shop. 


Ten copies of this Work Order are 
distributed. 


ment. All orders for electrical equip- 
ment must pass through this depart- 
ment. 


Plumbing and Millwrighting: All 
plumbing, heating, steam-fitting, pip- 
ing, and millwright work, including 
the installation of all new factory 
equipment and the moving of old 
equipment. This department specifies 
such power transmission equipment 
as speed reducers, pulleys, belting, 
and so on, except when part of the 
machines themselves, in which case 
the efficiency engineering department 
has control. All orders, of course, 
go through the routine of approval 
by head of department and are placed 
through the purchasing department. 


Power Plant: This sub-division 
handles all problems relating to 
power plant operation and assists in 
the preparation of plans for changes 
and alterations to be made within the 
power house. A detailed power cost 
sheet is prepared monthly by the 
comptroller’s department, and the 
power plant organization is held 
strictly accountable for costs. The 
power plant group handles its own 
maintenance, except the larger items. 


_ Plant Inspection: Housekeeping 
is the province of this sub-division. 


























































File Copy for Department Issuing Order eee ee ees : 
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The work includes fire protection, 
watch service, sweeping, mopping, 
window washing, emergency clean- 
ing, messenger service, cleaning of 
lavatories and toilet equipment; ren- 
ovating, cleaning and replacing 4,000 
cuspidors each night. It includes, 
also, such cleaning of the outsides of 
the buildings as is done. 


Outside and Landscape: Perhaps 
this group is so termed for want of 
a better name. It has charge of gen- 
eral upkeep of plant grounds. It is 
equipped to, and handles, such work 
‘as placing and repairing concrete 
floors, foundations for machinery, 
and excavating. It maintains the 
shrubbery, trees, and lawns. More- 
over, it operates, on company prop- 
‘erty, a 50-acre garden, the products 
of which are used in the company 
dining: rooms, 

Factory Layout: This sub-division 
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prepares the plans for changes in 
equipment layout, whether made nec- 
essary by variation in output or be- 
cause of changes in methods. It 
co-operates with the various manu- 
facturing departments in planning 
changes in equipment or methods. 
Complete layouts of equipment and 
methods are made by this,department 
before substantial moves of any kind 
are made. This department also lays 
out all conveyor equipment and su- 
pervises its installation. (The actual 
work of installing is done by the 
millwright group. ) 


WooDWORKING MAINTENANCE AND 
PAINTING 


On account of our well organized 
Woodworking Department; main- 
tained for output purposes, it is ad- 
vantageous to have the woodworking 
maintenance done-by*the~carpenters 
of this group. It has been quite con- 
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venient, also, to tie on the painting 
crew, because a large part of its work 
consists of following up the carpen- 
ters. 

It will be seen that there is much 
work done by one department for 
another. To insure systematic pro- 
cedure and to place responsibility the 
work order illustrated is used. Ten 
copies are made, of which the origi- 
nal is delivered to the supervisor of 
the department of origin. The comp- 
troller gets two copies, the superin- 
tendent three, and the power and 
maintenance division four. It hap- 
pens that most frequently the order 


originates with a foreman; it must 
be OK’d by his supervisor and ap- 
proved by the head of the making 
division. Each order blank bears 
these instructions: “This order must 
bear the OK’s of department head, 
department supervisor, head of di- 
vision, and pass through comptrol- 
ler’s department and power and 
maintenance department before work 
is commenced.” 

Our policies concerning plant en- 
gineering are well defined and, in 
carrying them out, responsibility is 
clearly fixed. I do not want to leave 
the impression, however, that there 





Shop of Plumbing Department. 
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is no flexibility in our system, par- 
ticularly as concerns the selection and 
purchase of equipment. As a matter 
of fact there is extensive co-opera- 
tion, not only within the power and 
maintenance group itself, but be- 
tween that group and the research, 
efficiency engineering, and purchas- 
ing departments. 





National Electric 
Exposition 


NTERING as _ it does into all 

phases of economical and social 
life, the light and power industry wil! 
demonstrate at the National Electr: 
cal Exposition to be held in Grand 
Central Palace, New York City, dur- 
ing the week of Oct. 7, 1929, motivat- 
ing ideas and goals transcending 
purely business and mercenary con- 
siderations by presenting that which 
is practical and beneficial to those 
whom it would serve. 

From an educational point of view 
the exposition will go far afield in 
stimulating the well defined policy of 
those within the electrical industry 
who are cooperating with educational 
institutions in cultivating a well de- 
veloped, well educated and practical 
product for the future mechanical, 
technical and executive positions 
within the industry. 


Electrical refrigeration will have 
2n important place in the exposition 
from a practical and educational 
viewpoint, as well as other interest- 
ing, educational and commercially 
beneficial exhibits. 

Fred W. Payne and Charles F. 
Roth, with offices in Grand Central 
Palace, New York, are the managers 
of the exposition. 

“Light’s Golden Jubilee,” * com- 
memorating the fiftieth anniversary 
of the invention of the incandescent 
lamp, designed as a world-wide ex- 
pression of gratitude to. Thomas A. 
Edison, will make its initial bow dur- 
ing the progress of the exposition, 
when floodlights of golden hue wil! 
mark the pathways to the exposition. 

President Hoover has accepted the 
honorary chairmanship and will head 
the general committee of “Light’s 
Golden Jubilee” celebration. The 
Governors of five states, the mayors 
of 26 cities and thirteen foreign 
countries will issue proclamations 
urging appropriate celebrations on 
October 21st, simultaneously with 
the grand celebrations in New York 
City and at the home of Henry Ford 
in Dearborn, Michigan. 


















Features that distinguish 


LTERNATING-CURRENT 
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Shaaing coll; 





Shading coil 














THE DIAGRAM above shows the front 
view of a _ three-pole a.c. magnetic 
contactor, of which only one pole is 
detailed here. This contactor is not 
equipped with magnetic blowout. 


* * * * 


HE performance of a.c. mag- 

nets is more complicated than 

that of d.c. magnets and most 

of the energy taken from the line is 

absorbed by the iron and appears as 
heat in the iron circuit. é 

One of the important differences 

between the two types of magnets is 

that the line voltage applied to a d.c. 

magnet is balanced by the product 

of the resistance of the coil and the 

square of the current. The line 


voltage applied to an a.c. magnet is . 


balanced by two internal voltages at 
right angles to each other: namely, 

(a) The voltage required to send 
the current through the resistance of 
the coil, which is usually small. 

(b) The countervoltage generated 
in the coil by the alternating flux in 
the iron circuit. 

Since (a) is small and at right 
angles to (b), it has very little effect 
and for practical purposes we can 
consider that the magnet windings 
must develop a countervoltage equal 
to the line voltage. This counter- 
voltage is equal to a constant multi- 





By H. D. JAMES 


Consulting Control Engineer, 
Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. 


plied by the number of turns in the 
coil, the frequency of the current, and 
the total magnetism in the iron. 

If we consider that the frequency 
of the circuit remains constant and 
that the number of turns in the coil 
also remains the same, we find that 
the current in the coil changes with 
different air gaps in order to keep the 
total magnetism the same. It is very 
interesting to put an ammeter in 
series with a magnet coil and then 
gradually change the air gap. It will 
be found that the current increases 
directly with an increase in the air 
gap up to the point where the leakage 
flux becomes a factor of decided im- 
portance. 

When a magnetic contactor is in 
the open position and the coil is con- 
nected to the line, we get a current 
very much in excess of that taken by 
the contactor when it is closed. We 
speak of this current as the “open 
gap” current, and of the latter as the 
“closed gap” current. If the con- 
tactor is opened and closed fre- 
quently, the average current through 
the magnet is increased, due to the 
excessive current taken at the time of 
closing. Frequent operation, there- 
fore, tends to overheat the magnet 
coil; if the operation is very rapid, 
the coil may be burned. out. 

When a magnetic contactor is in 
the closed position, the current in the 
coil is easily affected by the air gaps 
in the different parts of the iron cir- 
cuit. These gaps are very small, so 
that a slight change in any one of 
them may materially increase the 
magnetizing current. Overheating is 
sometimes caused by the mechanical 
parts of the magnet becoming disar- 
ranged so that some of the air gaps 
are increased. 
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MAGNETS 
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A SIDE VIEW of the magnet. It will 
be noted that two shading coils are 
used: one at the upper and the other 
at the lower air gap. The purpose of 
= shading coils is explained in the 
ext. 


* * K 


The heating in the magnet coil is 
made up of two elements: 

1. The ohmic loss, which is equal 
to the number of ohms in the coil 
multiplied by the square of the cur- 
rent. This is the only heat that is 
developed in the coil itself. 

2. The heat due to the iron loss of 
the magnet is communicated to the 
coil and contributes materially to its 
heating. Any increase in the magnet 
current increases the heating as the 
square of this current, so that the 
heating increases much more rapidly 
than the current. 

It is often desirable to know what 
will be the effect if a magnet coil is 
operated on a voltage or frequency 
which differs from that for which it 
was designed. If we will remember 
that the countervoltage generated by 
the coil is proportional to the num- 
ber of turns multiplied by the fre- 
quency and the total magnetic flux, 
we can readily understand that if the 
voltage is increased and the number 
of turns remains constant, either the 


467 





{frequency or the magnetism must be 
increased sufficiently to balance the 
line voltage. 

Sometimes the line voltage is con- 
siderably above the value for which 
the magnet was designed. If it were 
a d.c. magnet the heating would be 
due only to the square of the current 
in the coil, but in an a.c. magnet the 
total magnetism and, therefore, the 
iron loss increase directly in propor- 
tion to the increase in voltage. If the 
iron is being worked near its satura- 
tion point, a 20 per cent increase in 
voltage may cause a 50 per cent 
increase in the total magnetizing 
current. 

This not only increases the tem- 
perature directly, but the iron loss 
goes up rapidly and adds its tempera- 
ture to the coil windings. The solu- 
tion of this problem consists in 
obtaining a coil with enough addi- 
tional turns to compensate for the 
increase in voltage so that the mag- 
netism will not be increased. 

If a coil is designed for 60-cycle 
operation and is used on 25 cycles 
the voltage must be reduced in the 
same ratio as the frequency. Ordi- 
narily, a 550-volt, 60-cycle coil will 
operate satisfactorily on 220 volts 
at 25 cycles, or at 440 volts on 50- 
cycle current. 

Direct-current coils can be used on 
voltages higher than normal by in- 
serting resistance in the coil circuit, 
but this procedure is not satisfactory 
for a.c. magnets as the current taken 
when the magnet is open is so much 
in excess of the current when it is 
closed that a resistance suitable for 
lowering the voltage on the coil with 
the magnet closed will not permit 
enough current to flow to close the 
magnet when it is open. 

The flux in an a.c. magnet passes 
through zero twice at every cycle. 
This causes the magnet alternately to 
pull and release the load in rapid 
succession, so that it makes a loud 
chattering noise. To avoid this, shad- 
ing coils are used. A shading coil is 
a short-circuited turn of brass or 
some resistance material which en- 
closes part of the pole face. The 
alternating flux in the magnet induces 
a current in this coil which reacts on 
the iron inclosed by the turn and de- 
lays the magnetism in this portion of 
the pole face behind the magnetism 
in the unshaded portion. When the 
shading coil is properly designed, the 
flux in the shaded part of the pole 
face is sufficient to hold the load when 
the magnetism passes through zero in 
the other portion of the pole face, so 
that the load is never released and 
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IN THEIR present form, 
electro-magnets in use to- 
day represent a great deal 
of study and experiment 
to determine the laws and 
principles that govern their 
operation. Here, the au- 
thor discusses briefly some 
of the elementary proper- 
ties for the benefit of the 
plant men using them. 











the magnet is very quiet in operation. 

The balance of magnetism be- 
tween the shaded and unshaded por- 
tions of the pole face is rather sensi- 
tive and easily affected by a variation 
in the air gap between the pole faces 
due to some irregularity in their 
construction. 

In practice both the armature and 
core have their pole faces ground 
true and smooth. The armature is 


4 






* (RIGHT), IN THIS a.c. magnetic 
contactor the magnet is located 
between the two poles. (Below), 
Two-pole a.c. contactor with 
magnetic blowout to rupture the 
are. The magnet coil is at the 
right. Laminated construction 
is used for both the magnet core 
and the armature, and a shading 
coil is built into the face of the 
core, as shown in the diagram 

on the preceding page. 





then mounted in a flexible manner so 
that it can find its own seat and is 
not affected by ordinary variations in 
manufacture. 

The shading coil must develop con- 
siderable energy in a small space, so 
that it frequently runs very hot, but 
this temperature does not extend far 
into the iron, as the total energy in 
the shading coil is relatively small as 
compared with the mass of the iron. 
It is, however, necessary to design the 
contactor so that the shading coil 
is not close enough to the insulation 
of the magnet coil to injure it. 

In some large magnets, the shad- 
ing coil circuit is completed through 
a piece of resistance mounted at the 
side of the magnet. This permits a 
relatively large resistor to be used 
so that the temperature is kept at 
a low point. 

This arrangement is used only where 
the energy developed in the shading 
coil is too great to be dissipated in 
the coil itself, or where the resistance 
in the shading coil circuit requires 
careful adjustment. 
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Charts for Determining the Horsepower 


of Spur Gearing 


By Emory N. Kemier, University of Pittsburgh, Pittsburgh, Pa. 


requirements of engineers, shopmen, and others 
who are interested in eliminating detailed calcula- 

tions in the selection of gearing. 
The following symbols have been used consistently: 


N = Revolutions per minute. 

n = Number of teeth. 

F = Active face width of gear. 

D = Pitch diameter in inches. 

V = Pitch velocity in feet per minute. 
P = Diametral pitch. 

p = Circular pitch. 
So = Allowable static stress. 

S = Allowable stress at velocity V. 

Y = Tooth or Lewis factor. 
W = Safe load in pounds gear can carry. 


The formulas for strength of gear teeth are de- 
veloped on the basis of each tooth being strong enough 
to transmit the entire load. In calculating the power 
a pair of gears can transmit, it is necessary only to 
determine the power the pinion can transmit since it 
is the weaker when the gear and pinion are made of 
the same material and which is shown by the Y factor 
being smaller. Otherwise the strength of each must 
be determined to find the weaker element. 

The values of ‘allowable static stress depend upon 
the elastic properties of the material and the factor of 
safety used. For cast iron, So is taken as 8,000 Ib. 
per sq. in. and for cast steel and medium carbon, cold- 
rolled steel is taken as 20,000 Ib. per sq. in. For values 
of S. for various materials see standard handbooks and 
reference books such as Machinery Handbook, and 
other references given herein. 

The working stress, S, at a speed V is given by 


T reasiee charts have been designed to meet the 


600 
S=S.X ——- (1) 
600 + V 
This is known as Barth’s formula and is the result of 


experience and experiment. Recent tests have shown 
that values given by this formula are very safe. 


Cast-Tooth Spur Gears—Cast teeth may fail by 
breaking at one corner or by breaking at the root of 
the tooth. If the face width is greater than 1.4) the 
tooth will be weakest when a concentrated load is 
applied at one corner. 

The maximum safe load a cast gear will transmit 
when F is greater than 1.4) is given by 


Sp’ 
W=— (2) 
13.7 
The horsepower it will transmit is given by 
WV pV 





xX So X 


Hp. = = (oa ee 
33,000 33,000 X 13.7 600 + V 





(1) Norman: Principles of Machine Design, pp. 327-329. 
(2) Leutwiler: Machine Design, Chapter 12. 


It will be noted that the face width of the gear does 
not enter into the formula except that the formula is 
based on F being greater than 1.4. In practice F is 
usually made greater than 2p. Chart I shown on the 
next page is based on a value of S» equal to 8,000 Ib. 
per sq. in. for cast iron. 


Cut-Tooth Spur Gears—Accurately made cut gear 
teeth will usually operate with contact across the entire 
face width. The load on the teeth will then be evenly 
distributed and not on one corner as with cast gears. 

The maximum safe load a gear tooth will carry with 
the load distributed over the entire face is given by 


YFS 
W=———— (2) 
P 
The horsepower is given by 
YFV 600 


Ap. = ————. XK So. KX ———— 
P X 33,000 600+ V 
Charts II and III have been constructed for cut 
tooth spur gears and will be published in an early issue. 
Chart II is for 14%4-deg. standard, involute, cut-tooth, 
cast-iron gears with a value of S. equal to 8,000 lb. 
per sq. in. Chart III is for 14%4-deg. standard, in- 
volute, cut-tooth steel gears with a value of S. equal 
to 20,000 Ib. per sq. in. and for the Nuttall 20-deg. 
involute, stub-tooth gear system with a value of S, 
equal to 20,000 lb. per sq. in. The Y factors for the 
Nutall 20-deg. stub-tooth system are about an average 
of the Y values for the various stub-tooth forms in 
the Fellows system. The power as given for a stub- 
tooth gear of the Nuttall system can be taken as an 
approximation of the strength of the Fellows sub-tooth 
system. To get the exact value the proper Y factor 
must be used for the particular tooth proportions. 


These charts have been constructed for a face width 
of one inch or F equals 1. To find the horsepower for 
any other value of F multiply the value of the horse- 
power found from the chart by F. 


Example for Chart I—The dotted line on Chart I has 
been drawn for the following example. It is required 
to find the horsepower of a 28-tooth, l-in. circular 
pitch cast gear having a 2-in. face and running at 100 
r.p.m. when S, is 8,000 also 20,000 Ib. per sq. in. 

Since F is greater than 1.4 p use Chart I and start 
on the left at 28 teeth; trace to specified pitch, then 
down vertically to the stated speed. The pitch velocity 
V is found to be 235 f.p.m. To find the horsepower 
trace to the right to intersect circular pitch line and 
then down. The horsepower indicated refers to So at 
8,000 Ib. per sq. in. To find the horsepower when S, 
equals 20,000 lb. per sq. in. multiply the horsepower 
indicated by 20,000 and divide by 8,000. In this case 
the horsepower will amount to 7.5 which value would 
be for a cast-steel gear. 


(Chart I on next page—Charts II and III will appear 
in a later issue.) 
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Power IRANSMISSION 


—Lhrough Chains 


URING the past 25 years the 

D transmission of power by 

chain has progressed rapidly, 

so that today there is a type and de- 

sign of chain for almost any in- 
stallation. 

The general advantages of chain 
driving, where applicable and when 
the proper type or design is selected 
for the specific installation, are as 
follows: 

1. Certain types are approximately 

98 per cent efficient. 


2. Relatively high speeds can be 
obtained. 

3. Can be run in either direction. 

4. Are not affected by heat, cold 
or moisture. 

5. Certain types will transmit, 
within reason, any amount of 


power. 
6. Give a positive velocity ratio. 
7. Can be used on short or long 
centers. 
8. Chains cannot slip. 





oS 


Fig. 2—Malleable-iron power chain of 
the detachable type can be assembled 
or taken, apart by, simply bending the 
links and separating them, as divwe 
heve:". 


By WILLIAM STANIAR 


Chairman of the Advisory Board 
Power Transmission Association 
Power Transmission Engineer 
E. I. du Pont de Nemours & Company 
and Subsidiaries, Wilmington, Del. 





Fig. 1—The detachable type of mal- 
leable-iron power chain is shown at 
the left. The chain at the right is 
another and stronger type of malle- 
able-iron chain. 


* * * X* 


Detachable Malleable-Iron Chain. 
—This type of driving chain was in- 
troduced in 1873 and since has been 
constantly improved and its use ex- 
tended. It is manufactured in 
approximately 25 stock sizes desig- 
nated by number. This type of chain 
is shown in Fig. 1. In the view at 
the right a stronger design, obtainable 
in either riveted or detachable types, 
is shown. 

It is composed of individual malle- 
able-iron links so designed as to 
allow the ease of assembly illustrated 
in Fig. 2. This method of assembly 
is applicable to all sizes of this style 
of chain. 

This type of chain finds applica- 
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Fig. 3—A typical installation of a 
malleable-iron power chain. 


* * *K * 


tion in practically every industry 
where the speeds and ratios are held 
within the limits herein set forth. 
In Fig. 3 is shown a typical in- 
stallation. 

The most desirable ratio of 
sprockets for this type is not more 
than 5:1. Higher ratios have a 
tendency to shorten the life of the 
chain. In selecting sprockets avoid, 
wherever possible, the use of less 
than 10 teeth in the smaller wheel. 

Although malleable-iron chains 
have given satisfactory service for 
the transmission of power in their 
field, a demand for chains that would 
cperate at higher speeds and carry 
heavier loads was responsible for the 
development of a more accurately 
made steel chain. These chains range 
from a rugged, low-speed class to 
machine-finished, high-speed chains, 
all accurate as to pitch and of proper 
design and materials to give long life. 

Light-Steel-Roller Chain. — This 
type of power chain, as shown in 
Fig. 4, is an accurately-pitched chain 
of light construction, having three 
times the tensile strength of the 
malleable-iron type, and operates on 
the same cast-tooth sprockets that 
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Fig. 5—Heavy type 
of steel-roller power 
chain. 


are employed with malleablejchain. 

It is constructed with mé@dium- 
carbon, hot-rolled steel side bars. 
The pins and bushings are of hard- 
ened steel. The rollers are of either 
malleable iron or hardened steel, de- 
pending on the service requirements. 
The most desirable speed for this 
type of chain is 700 f.p.m., or under. 

The most desirable ratio of sprock- 
ets for this type is not more than 5:1. 
Higher ratios have a tendency to 
shorten the life of the chain. In 
selecting sprockets, avoid, wherever 
possible, the use of less than 10 teeth 
in the smaller wheel. 

Heavy-Steel-Roller Chain. — This 
type of power chain, Fig. 5, is a more 
rugged construction of an accurately- 
pitched steel chain. It is operated on 
standard cast-tooth sprockets — of 
similar design to those used with the 
malleable and light-steel-roller chains. 
This type is suitable for moderately 
high-speed drives and is manufac- 
tured in a number of convenient 
sizes. 

This chain is constructed of high- 
carbon steel side bars. The pins and 
bushings are case-hardened steel and 
the rollers are of mild steel, heat- 
treated. This chain can be had in 
either the riveted or detachable type. 

It is especially applicable in the 
cement and sawmill industries al- 
though its use is general where 
rugged service is required and un- 
usual operating conditions exist. The 
most desirable speed for this type of 
chain is 700 f.p.m. and under. 

The most desirable ratio of sprock- 
ets for this type is not more than 
5:1. Higher ratios have a tendency 
to shorten the life. Wherever pos- 
sible, the use of less than 10 teeth 
in the smaller wheel should be 
avoided. 

Finished - Steel- Roller Chain.— 
Chains of this type, shown in Fig. 6, 
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chain. 





are intended for general power- 
transmission purposes and .are de- 
signed to operate on accurately-cut 
sprocket wheels. The field of ap- 
plication for all steel roller chains is 
generally the same and, although this 
type of finished-steel-roller chain and 
cut-tooth sprockets involves greater 
initial cost, it has demonstrated its 





ultimate economy compared with the 
less costly, steel-roller chains that 
operate on cast-tooth wheels. This 
chain is suitable for moderately high 
speeds and is manufactured in a 
number of convenient sizes ranging 
from ¥ to 4 in. in pitch. 

It is constructed with special 
rolled-steel, heat-treated side bars. 
The pins are made from alloy steel, 


Fig. 4— The light 
steel-roller power 


hardened, and the bushings are steel, 
casehardened. The rollers are high- 
carbon steel, heat-treated and can 
either be made curled or solid. This 
type of chain can be had either 
riveted or detachable and is made in 
single or multiple widths. 

Although it is possible to operate 
finished-steel-roller chain at speeds as 
high as 1,000 f.p.m., it is much more 
desirable from an economical and 
long-life standpoint to limit them to 
approximately 700 f.p.m. operating 
speed. 

This type of chain allows a wide 
range of ratios and has been success- 
fully operated with ratios as high as 
10:1. The average commercial re- 
quirements, however, vary up to 7:1. 
All things being equal, a chain of this 
type operated on very small wheels 
will not last as long as a chain run 
on fair-sized wheels. For general 
work, use wheels with 15 teeth or 
more and never less than 11 teeth, 
if possible. On wheels. of equal 
diameter, a short-pitch chain of 


Fig. 6—The finished- 
steel-roller power 
chain. 


proper strength will last longer than 
a chain of coarser pitch. For quiet 
operation and greater durability, a 
short-pitch, multiple-width chain is 
often preferable to a single-width, 
long-pitch chain. 

Owing to its strength and accuracy 
of design this type of chain is ap- 
plicable to all manner of industrial 
driving when within the speeds and 





Fig. 7—Here a finished-steel-roller chain serves as the second reduction 
in a lineshaft drive. 
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ratios mentioned. Fig. 7 shows a 
finished-steel-roller chain acting as 
the connection between a silent- 
chain-driven headshaft and a line- 
shaft. 

Multiple - Strand Finished - Steel - 
Roller Chain.—Finished-steel roller 
chain when manufactured in multiple 
strand, Fig. 8, can be employed as a 
power transmitter from high-speed 
motors. A chain of this character 
should not, however, be operated at 
higher speeds than approximately 
2,000 f.p.m. Multiple chains are 
manufactured up to six strands in 
width, have a range of pitch from 
3% to 2 in. and a range in power 
capacity up to 150 horsepower. 

In Fig. 9 is shown a 50-hp., 1,160- 
r.p.m. motor driving a_lineshaft 
through two, four-strand chains. 

When operating at high speeds. 
such as 2,000 f.p.m. this style of 
chain should have an oil-retaining 
casing. 

In addition to its application in 
general power transmission, this type 
of chain is also being utilized in 
speed-reduction units. Fig. 10 shows 
a compact unit of 46-hp. rating with 
a 46:1 reduction ratio. 

Silent Chain.—This type, shown in 
Fig. 1 represents a distinct class of 
power-transmission chain. Engineer- 
ing skill has been responsible for its 
development into a most efficient 
power transmitter. Today this form 
of drive can be manufactured for 
almost any reasonable power capacity 
with a sustained efficiency of approx- 


imately 98.5 per cent. It can be run 


at any practical speed desired and is 
now very generally employed in con- 
nection with motor applications. 


Fig. 8—Multiple- 
strand, finished-steel- 
roller chain. 


The silent chain is an assembly of 
specially-designed links that operate 
on mating, cut-tooth wheels. The 
most important mechanical operation 
of this type of chain, however, is the 
compulsory flexing of its assembly 
of links at the joints or pins; there- 
fore, the construction of the link- 


Fig. 9—This double, four-strand fin- 
ished-steel-roller chain transmits 50 
hp. The speed of the motor is 1,160 
r.pim. 

ee Re 


and-pin joint has reached a high 
stage of perfection. 

The single-pin construction of 
joint is shown in Fig. 12. Fig. 13 
illustrates the pin-and-bushing type 
of joint. Fig. 14 shows one type of 
rocker-pin joint. 

The sprockets for this type of 
chain are generally termed pinion and 





Fig. 10—Finished-steel-roller chains are also used in speed reduction units. 
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gear. When pinions have fewer 
than 25 teeth of any pitch they are 
usually made of steel; consequently 
all silent-chain pinions for motor ap- 
plication are of this material. The 
silent-chain gears, which are usually 
the driven wheels, are generally made 
of cast iron and can be had either 
split or solid. 

The silent chain drive is applicable 
in all industrial operations, and is 
particularly adaptable for direct- 
chain connection between motor and 
machine or motor and line-, head-, or 
countershafting, as shown in Fig. 15. 
For installations such as these it per- 
mits the use of short centers, which 
make for compactness, although it is 
not confined to short-center driving, 
because it operates equally as well on 
any practical driving center. 

In Fig. 16 is shown a 50-hp. drive 
with the upper half of the oil-retain- 
ing casing raised. Fig. 17 shows a 
tandem-chain installation of 800-hp. 
capacity (the top portion of the oil- 
retaining casing has been removed). 

The most desirable speed for a 
silent chain is 1,200 to 1,500 f.p.m. 
This chain may be used at speeds less 
than 1,200 f.p.m., but as the speed 
decreases, the size of chain and, 
therefore, the initial cost of the in- 
stallation, increases... At speeds 
higher than 1,500 f.p.m. a silent- 
chain drive should be incased, to 
assure proper lubrication. 

The most desirable 


ratios for 


, silent-chain drives range from 1:1 to 


4 


7:1. Ratios as high as 15:1, how- 
ever, have been used successfully. 
In selecting sprockets for this type 
of chain, avoid, wherever possible, 
the use of less than 17 teeth in the 
smaller wheel. This applies to any 
pitch. 

Tension of Chains.—It is not pos- 
sible to state any definite rule for 
chain tensions. The advisable ten- 
sion depends upon the class of work 
done, upon the length of the chain, 
and upon the position of the drive. 
A short or vertical drive requires 
finer adjustment than one running in 
an oblique or horizontal position, 
where the weight of the chain forms 
an automatic chain adjuster. As a 
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Fig. 11—This power chain is of the so-called silent type. 


general rule, however, the chain 
should be run at a tension which 
would be considered just too ‘slack 
tor a leather belt. It is always ad- 
visable to have one shaft movable so 
as to be able to adjust the center 
distance between sprockets. 

Care and Lubrication of Power 
Chains. — The severe conditions 
under which most chains are now 
employed make exacting demands 
not only on the manufacturer of the 
chain, but on the user. The former 
should produce the best chains pos- 
sible, but the consumer must also 
keep the chain clean and_ well 
lubricated. 

Chains for driving in industrial 
operations do not always receive the 
care they should. They are often run 
without lubrication, in grit and dirt, 
and allowed to strike against obstruc- 









Fig. 12—A single pin is used as the 
joint in this silent chain. 


ik Pk: oe 


tions. Then, when premature failure 
occurs, the chain is blamed. Chains 
are composed of a great number of 
small parts (particularly the silent 
tvpe) which, even under reasonable 
loads and speeds, are not large when 
compared to the pulls exerted. Lack 
of lubrication will, therefore, quickly 
lead to damage of the hardened bear- 
ing surfaces, and when these are once 
destroyed no subsequent attention 
can restore them. The malleable- 
iron detachable link, the light-roller, 
the heavy-roller, and the finished- 
roller chains should all receive lubri- 
cation attention regularly, and the 


silent chain, for most efficient opera- _ FF 


tion, should be operated in a bath of 
oil. Ojil-retaining steel casings such 
as are shown in Figs. 16 and 17 are 
provided by all manufacturers of this 
type of power-driving chain. 
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Fig. .13—In this silent chain a pin and 
Ségmental bushing constitute the joint. 





Fig..14—A silent chain using rocker 
pins of special design as the joint. 





The following rules and formulas 
will be found very useful in selecting 
cast-tooth sprockets for malleable- 
iron link and steel-roller chains. 

When the smaller sprocket is the 
driver, use not less than 12 teeth if 
possible. 

When the smaller sprocket is the 
driven, use more than 12 teeth if 
possible. 

When revolutions per minute of 
the driver and driven shafts are the 
same, use at least 17 teeth if possible. 

The large sprockets should not 
have more than 60 teeth. 

In any drive there are four ratio 
factors: The revolutions per minute 
of each sprocket and the number of 
teeth in each. Knowing any three 
factors the fourth may be found by 
the following formulas: 


R.p.m. of driven sprocket = 
r.p.m. of driver X no. teeth in driver 





no. teeth in driven 


Number of teeth in driven sprocket = 
r.p.m. of driver X no. teeth in driver 


r.p.m. of driven 


R.p.m. of driver sprocket = 
r.p.m. of driven X no. teeth in driven 


no. teeth in driver 


Number of teeth in driver = 
r.p.m. of driven X no teeth in driven 











r.p.m. of driver 
Where speeds for both shafts are 
known, but neither sprocket is se- 
lected: The revolutions per minute 
of the higher-speed shaft divided by 



























Fig. 15—A silent power chain connects this motor to the lineshaft which 
it 





drives. 
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that of the lower-speed shaft gives 
the ratio. Ascertain the number of 
teeth in the sprocket for the higher- 
speed shaft from sprocket fulfilling 
horsepower requirements and mul- 
tiply by the ratio to get number of 
teeth for the slow sprocket. 

Selection of Chain-Drive Centers. 
—The center distance should be at 
least equal to the pitch diameter of 
the large sprocket plus one-half the 
pitch diameter of the smaller. Some 
drives must, of necessity, be operated 
on shorter centers, but this reduces 
the contact between the chain and 
tecth of the smaller sprocket, result- 
ing in shorter chain life. Avoid 
drives with extremely short or long 
centers. 

Relative Position of Sprockets.— 
Chain drives on cast-tooth sprockets 
will operate satisfactorily with almost 
any ratio and relative position of 
sprockets, and furthermore, with the 
slack side either on the upper or the 
lower side. 

When the center of the large 
sprocket is directly over that of the 
smaller, the drive cannot run with 
much slack in the chain. As a chain 
elongates with wear, it will be neces- 
sary to make frequent adjustments 
of center distance or use an adjus- 
able idler on the back of the chain 
to take out the slack and preserve the 
proper contact of the chain with the 


small sprocket. If this drive can be Fig. 16—A 50-hp. silent chain with the upper half of the oil-retaining steel 


slightly inclined, it will require less 
care and adjustment. 
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Fig. 17—This tandem silent chain transmits 800 hp. The upper half of the oil-retaining 
casing has been removed to show the chain. 
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HERE IS A PLACE where you can get some inside information when you 
‘get stuck. The only condition ts that you do a good turn to the other 
fellow when he asks a question that you can answer from your experience 


QUESTIONS 
Asked and Answered 
} By Readers 








Is the Distance Between Cen- 
ters Suitable for This Drive? 


Plans have been made to install a 150- 
hp., 580-r.p.m. motor carrying a pulley 
24 in. in diameter to drive a lineshaft 
at 278 r.p.m. A 50-in. pulley will be 
used on the lineshaft, and we will use 
a composition belt 34 in. thick and 18 
in. wide. As now specified, the center 
distance between the motor shaft and 
lineshaft is 12 ft. 6 in., which I feel 
is too short for a drive of this size. 
If I am correct in this, what is the 
minimum center distance that would be 
satisfactory? As our space is limited, 
it may not be possible to use the desir- 
able center distance. In that event, 
what would readers suggest as the most 
suitable type of drive? 

Newark, N. J. L. W. 


——<—__—_—_. 


Changing Speed and Voltage 
of Large Motor 


We have a Westinghouse 250-hp., type 
HS motor wound for 550 volts, 490 
r.p.m., three phase, 60 cycles. There 
are 144 slots in the stator, with a total 
of 144 coils. There are three and four 
coils per group. The coils lie in slots 
1 and 7, and the winding is connected 
two-parallel-star. Can this winding be 
reconnected for 440 volts, 570 r.p.m., 
three phase, 60 cycles? If so, what 
changes will have to be made in the 
present winding, and what horsepower 
would be developed under the new con- 
ditions? A. A. 
Chicago, Ill. 
——_———__- 


Flooring for Acid Conditions 


What types of floors have readers 
found to be most resistant to acid con- 
ditions? In one of our departments 
considerable amounts of nitric and sul- 
phuric acids are used. Some acid is 
splashed on the floor and, although it 
is well diluted with water, it is strong 
enough to attack wood, so that within 
a comparatively short time a wooden 
floor is rotted out. Painting does not 


stop this action, although it retards it 
somewhat. 


We tried putting a coat- 
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ing of asphalt over a wooden floor, but 
the results were not satisfactory, as 
the asphalt bulged out and pulled away 
in numerous places. We have thought 
of using a brick floor, but do not want 
to incur the expense of laying it unless 
we are sure that it will solve the 


problem. 
Elizabeth, N. J. W. Hi. ¥F. 


——_g—__—_. 


Increasing Speed of 
Spot-Welding Operation 
Will someone tell me how long it 
should take a 15-kw. spot welder to 
weld a piece of 12-gage sheet iron to 
a strip of 3/16-in. iron, when it is 
operating properly? This is one of our 
operations at the present time, but if 
we use sufficient current to make the 
weld in less than ten seconds it will 
burn a hole in the 12-gage sheet. On 
the other hand, allowing ten seconds 
or more for each weld slows up our 
process too much. I shall appreciate 
any help you can give me on the pos- 
sible cause of our trouble and how it 

can be remedied. }. BR. 


Peoria, Il. 
—————+—_————_ 


Will a Larger Motor Be 
Needed on This Job? 


We use a boring machine that has two 
main shafts, each of which is driven 
separately at a speed of 1,500 r.p.m. by 
a 20-hp., 1,500-r.p.m. motor, through a 
belt. Each shaft carries 24 bevel gears, 
which in turn drive 24 bits, all of the 
same size. Would it be possible to 
replace one of these 1,500-r.p.m. motors 
with a 20-hp., 750-r.p.m. motor, using a 
24-in. pulley on the motor shaft and a 
12-in pulley on the machine shaft to 
obtain the proper shaft speed? Or 
would I have to use a 750-r.p.m. motor 
of more than 20-hp. rating? In other 
words, will the necessity of increasing 
the motor shaft speed also make it 
necessary to increase the horsepower 
rating of the motor used? Perhaps 


some of your readers have experienced 
a similar problem. 
Wilmington, Calif. 


C.F. 


Laying New Cement Surface 
on Old Foundation 


About four years ago we put in a 
number of outside concrete ramps, 
sidewalks and runways between build- 
ings. For the past year the finished 
surface of much of this concrete work 
has been cracking and coming loose 
from the base, which appears to be the 
usual crushed stone and cement mix- 
ture and is standing up well. Some 
of the runways have been subjected 
to fairly hard service from electric and 
hand trucks, but on the sidewalks and 
in other places the traffic has been 
light, although cracking of the surface 
is about as severe here as elsewhere. 
I should like to know (1) what has 
caused the trouble. (2) As the foun- 
dation has a rough surface and seems 
to be in good condition, would it be 
advisable to lay a new surface over 
it? That is, would the new surface ad- 
here to the foundation strongly enough 
to stand an ordinary amount of usage? 
Detroit, Mich. A je - 
——_——__——_ 


Replacing Batteries for Plant 
Telephone System by 
D. C. Generator 


Our plant is divided into four sections, 
each having its own telephone system. 
One of these is a full metallic system. 
The others are selective ringing and 
talking, but have common returns. In 
the superintendent’s office there are 
four separate telephones, one for each 
system; frequently three of them are 
in use at the same time, but we do not 
wish to have the systems communicate 
with each other. Current for ringing 
and talking is now obtained from dry 
cell batteries, each system having its 
own batteries. The. telephones are of 
the push-button type commonly used in 
offices. We want to replace the bat- 
teries by a d.c. generator; can we use 
one generator for all four systems and 
avoid interference between them, or 
should each system have its own gen- 
erator? Will these telephones work 
satisfactorily directly from a genera- 
tor? W. L. B. 
Quebec, Ont., Canada. 
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Testing Meter Without 
Checking Connections 


On a 2,200-volt, three-phase, three- 
wire delta circuit, the three wires 
from the potential transformers are 
run through one conduit and the 
three wires from the current trans- 
formers are run through another 
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Meter connections as they now are 
on a changing power-factor load. 


conduit to a Westinghouse type C 
polyphase watthour meter. It is not 
at all convenient to trace or ring out 
the wires to the metering trans- 
formers so cannot some reader ad- 
vise me of another method to test 
for proper meter connections? Due 
to the changing load it is impossible 
to tell whether the power factor is 
above or below 50 per cent. 
Cooperhill, Tenn. E. A. M. 


EPLYING to E. A. M., I assume 

that his watt-hour meter is at 

present rotating, but that for 
some reason he desires to check the 
connections. Incidentally, I note that 
in the diagram accompanying this 
question, the upper current coil is con- 
nected to the potential leads, and the 
potential coil is connected to the cur- 
rent leads. This would, of course, re- 
sult in a short circuit on the potential 
side connected to the current coil. 

As the Westinghouse type C poly- 
phase watt-hour meter rotates to the 
right when correctly connected, it will 
be well to keep this in mind during 
the following tests. Also, remember 
that a polyphase watt-hour meter is 
simply two single-phase watt-hour 
meters combined under one cover. In 
this case both elements are arranged in 
a vertical position, each element having 
its own disk, and both disks being ar- 
ranged on one shaft, which is geared 
to one dial face. 

It is obvious that with the correct 
connections the torque of each element 
will rotate the disks to the right; also, 
should one coil only be correctly con- 
nected, and its torque be greater than 
the incorrectly-connected element, the 
meter will rotate to the right, but at 
a greatly reduced speed. 

Before E. A. M. commences with 
the following tests, I would advise him 
to test the voltage at the meter termi- 
nals, to ascertain that the required volt- 
age is present. Then take note of the 


speed at which the meter disk is 
rotating. 


If the required voltage is impressed 
on the potential coils, short circuit one 
current coil, for example between ter- 
minals A and B of the accompanying 
sketch. 

On a balanced three-phase load with 
the power factor between 60 and 100 
per cent lagging, the following results 
may be obtained irrespective of which 
current coil is shorted out: 

1. The disk speed will be reduced 
to one-half speed. 

2. The disk will remain at the same 
speed. 

3. The disk will stop. 

The causes of the above results are: 

1. The meter is apparently correct- 
ly connected, and by shorting out one 
current coil you make that element in- 
operative; hence the speed of the me- 
ter is dropped to one-coil operation. 

2. This would indicate that the me- 
ter wiring is at fault, or that the coil 
which is shorted is at fault. It is ob- 
vious that, with one element connected 
correctly and the other incorrectly, 
when the latter is short circuited there 
will be no effect on the meter. 

3. This indicates the same trouble 
as outlined in 2 only that the correctly- 
wired element is short circuited. 

The remedies for these conditions 
are: 

1. It would be well to change the 
shorting loop from terminals A and B 
to B and C. Should the same results 
be obtained it shows that the meter is 
OK., providing it is free from error. 

2. Again change from A and B to 
B and C; should the meter stop it will 
prove that the torque of the element 
supplied by terminals A and B, C and 
D is neutralized by a bucking effect be- 
tween the current and the potential 
therein. 

In this case transpose the wires con- 
nected to terminals C and D. By do- 
ing this the direction of flow of the 
potential will be changed to correspond 
with that of the current. With the 
short-circuiting wire removed from the 
meter, the disk should rotate at twice 
the speed first observed. 
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hour meter on three-phase, three- 
wire circuit. 


3. In this case also change the 
short-circuiting wire to the opposite 


current coil. With this done, the me- 
ter would be under the same condition 
as outlined under 2; that is, the meter 
will not change its speed. In this case 
interchange the wires on potential ter- 
minals D and.£. The meter should 
now double its speed. 

In regard to correct phasing, I would 
suggest that E. A. M. change potential 
terminal C to E, and terminal E to C. 
Assuming the meter to be correctly 
wired before the change is made, this 
change will stop the meter, indicating 
cross-phasing. 

After applying the above tests should 
E. A. M. not be satisfied with the con- 
sumption recorded by his meter, I 
would suggest that he short circuit the 
current transformers, remove the me- 
ter, put it in first-class condition, and 
then test it against a reliable rotating 
standard for accuracy. 


E. J. Etvisn. 
Maintenance Inspector, 
Kaministiquia Power Company, Ltd., 
Fort William, Ont., Canada. 


————_>——___ 


Running Distribution Lines 
When Frequent Changes 
Are Necessary 


The seasonal nature of our product 
and continual enlargement of the 
plant necessitate frequent and rad- 
ical changes in layout. Sometimes 
whole departments are completely 
changed or moved to another loca- 
tion. Many of our machines are 
individually driven, some of the mo- 
tors being of 40-hp. rating. At pres- 
ent all of the power and lighting 
lines are run in conduit, but the 
heavy cost of putting up and tearing 
down our conduit installations 
makes me wonder if anyone has de- 
vised a method or system of run- 
ning power lines that permits 
changes in layout at low cost. I 
wish that readers who have to meet 
the problem of frequent changes 
would tell how they run their lines 
so that the cost of such moves can 
be kept down. Ra. “B. 
Grand Rapids, Mich. 


N his question R. F. B. brings up 
I the matter of frequent changes in 

the layout of circuits run in con- 
duit. It is admittedly a difficult prob- 
lem to provide for the removal and 
reinstallation of electrical circuits, 
especially when they are installed in 
rigid metal conduit, without a high 
scrap loss. 

In general, the problem may best be 
compromised in the usual industrial 
building by the installation of one or 
more “trunk” feeders along the ceiling 
on the longitudinal axis of the building. 
Pull boxes may be installed at each 
bay of the building. Risers from motor 
control groups may be extended ver- 
tically to the pull box provided for the 
section. The size of the wire for the 
risers must be determined by the Code. 

The conduits may be either rigid or 
flexible, depending on conditions, and 
may be designed so that they are of 
uniform length and may be removed 
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for re-use. The leads from the con- 
trol to the motor should be type BX 
or BXL, armored, steel-covered con- 
ductors which may be reclaimed and 
used again. Such a plan cannot be fol- 
lowed where rigid conduit is employed 
on account of the numerous bends 
usually necessary in running the con- 
duit to the motor. 

Emphasis should be placed on the 
design of the control panels so that any 
control in the group may be changed in 
capacity or removed, and should permit 
the addition of extra panels. This plan 
can be accomplished by the use of pipe 
framework for supporting the control. 
When induction motors are used a pipe 
frame 7 ft. high will usually accom- 
modate an inclosed safety switch and 
compensator. The entire frame may 
be picked up with the equipment intact 
and moved to a new location. 

To facilitate alterations the feed to 
each control should enter the top of 
the switch box so that the feed may 
be disconnected, taped and pulled out 
while hot, if necessary. The pipe 
frame may be made up from standard 
switchboard pipe fittings. It makes a 
neat appearance and renders every part 
of the installation accessible for clean- 
ing and repair. Also, it is fireproof. 
Electrical Engineer, J. Eimer Hovstey. 
Aluminum Company of America, 


Alcoa, Tenn. 
————__>>—————_ 


What Causes Poor Starting 
of This Motor? 


We have a G. E., 30-hp., 220-volt, 
900-r.p.m., Type K2-10A, Form K, 
wound-rotor motor from which we 
removed the sliprings and _ shorted 
the slipring connections. We now 
find that sometimes the motor will 
not start until the rotor is moved 
slightly. When the rotor is not on 
this particular spot the motor will 
start and when it comes up to speed 
the pulling power is normal. We 
have tested for shorts and grounds 
and could not find these or any other 
defects. Can any readers tell me the 
cause and remedy for this condition? 
Logan, W. Va. B. S. 


\ ‘ Y ITH reference to B. S.’s ques- 
tion, if a wound-rotor induction 
motor has its sliprings removed 

and the rotor leads connected together, 
or if the sliprings are short-circuited 
on themselves, the motor will in gen- 
eral operate like a squirrel-cage motor 
except that difficulty may be experi- 
enced in starting the motor. This is 
due to what are known as “dead 
points,” where the rotor will lock in 
position. 

In Fig. 1 there is represented a por- 
tion of a rotor and stator of an in- 
duction motor with each rotor slot 
exactly opposite the iron of the stator, 
and every stator slot opposite the iron 
in the rotor. If in an induction motor 
the number of rotor slots exactly equals 
the number of stator slots, there will 
be as many dead points as there are 
rotor or stator slots. In order to avoid 
this condition, it is usual for a squirrel- 
cage motor to have the rotor and stator 
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slots prime to one another, so that only 
one rotor slot can be in the locked 
position at any instant. This gives the 
best conditions for starting. 

For example, a certain two-pole, 
1,500-r.p.m., 25-cycle, squirrel-cage mo- 
tor has 41 rotor bars and 48 stator 
slots. If any rotor slot its placed in 
the locking position with reference to 
the stator, it will be found that no other 
pair of rotor and stator slots is in ex- 
actly this position, although several 
may be close to it. 

As a matter of fact, if not more 
than about one-sixth of the slots are 
in the locked position at any one time, 
reasonably good starting torque may be 
expected. As usually designed, a squir- 
rel-cage motor will have about 15 per 
cent of the full-load torque at starting 
when full voltage is applied to the 
stator, irrespective of the position of 
the rotor. 

Now, in the case of a wound-rotor 
motor, the rotor winding is “phase 
wound.” Instead of having the rotor 
winding short-circuited by endrings, 
like the squirrel-cage motor, it usually 
has a balanced winding wherein the 
number of slots is evenly divisible by 
the product of the number of poles and 
the number of phases. For this reason 
it is not unusual for a wound-rotor 
motor to have a considerable number 
of slots in the locking position at one 
time. 

For example, a wound-rotor motor 
may have four rotor slots to every 
five stator slots. If one rotor slot is 
placed in the locking position, as in- 
dicated by a pair of slots in Fig. 1, 
then every fourth rotor slot will be in 
the locking position, and if the rotor 
is placed in the right position, it is 
possible to have one-fourth of all the 
rotor slots in the locking position at 
one time. 

This naturally brings up the question, 
“Why does a wound-rotor motor not 
have dead points or positions where 
the rotor locks in position when it is 
used in the usual way with a secon- 
dary resistor and a controller?” 

To answer this question, it is nec- 
essary to consider exactly what causes 
a rotor to lock in place when a large 
percentage of its rotor and stator slots 
take the position shown in Fig. 1. In 
Fig. 2 where the rotor iron is opposite 





Fig. 1—Rotor and stator of induction 
motor in position where the slots of 
each are opposite the iron of the 


other. In this position leakage flux 
is at a maximum. 
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the stator iron, there is very little leak- 
age flux. Except for the air gap be- 
tween rotor and stator, there is an 
easy path between the stator iron and 
rotor iron for the passage of magnetic 
flux, and there is a minimum of zig-zag 
leakage flux where the magnetic flux 
passes through the iron and may link 





Fig. 2—When the rotor iron is op- 
posite the stator iron there is little 
leakage flux. 


the rotor slots without linking the 
stator slots, or vice versa. 

In Fig. 1, this leakage flux is a maxi- 
mum and it is this leakage flux that 
causes the rotor to lock in position. 
With the rotor stationary and the rotor 
circuit short-circuited the inrush cur- 
rent is high, possibly six or seven times 
full-load current, and the correspond- 
ing magnetic flux is high, causing the 
rotor to lock if it is in just the right 
position. However, as generally used, 
the slipring motor is started with 
enough resistance in series with the 
secondary winding to reduce the inrush 
current to about 100 per cent value, or 
if it is used with a crane where low 
torque is desirable, it may be as low as 
50 per cent. 

This large reduction in the starting 
current means a correspondingly large 
reduction in flux, so that there is no 
tendency for the rotor to lock in posi- 
tion even though a large proportion of 
the rotor slots are in the position 
shown in Fig. 1. 

In other words, dead points are 
caused both by zig-zag leakage flux and 
by having a large proportion of slots 
getting into the position shown in 
Fig. 1. 

In the case of the squirrel-cage de- 
sign, this condition is avoided by using 
a suitable number of rotor slots as 
compared with the number of stator 
slots. In the case of the wound-rotor 
motor, it is not so easy to do this on 
account of the phase-wound rotor, but 
trouble is avoided by the reduction of 
flux when using a starting resistor. 

If it is desired to avoid dead points 
when a wound-rotor is used as a squir- 
rel-cage motor, a small amount 0! 
permanent resistance can be inserted in 
the motor secondary. This will elimi- 
nate the tendency to lock in position, 
increase the starting torque of the mo- 
tor, and decrease the starting current, 
but will reduce the full-load speed. 

R. F. EMERSON. 


‘Industrial Engineering Department, 


General Electric Company, 
Schenectady, N. Y. 











Simple Water Rheostat for 
Emergency Service 


= it is necessary to 
make use of a heavy current, for 
example, in burning out or locating 
short circuits or grounds in a conduit 
line or piece of equipment, with some 
simple means of regulating and limit- 
ing the current flow. In the absence 
of better equipment I have several 
times in emergencies used the simple 
water rheostat described below with 
very Satisfactory results. 

Fill a fiber or wooden pail nearly 
full of water, to which should be added 
one-half pint of muriatic acid or one 
or two handfuls of common salt. The 
purpose of the acid or salt is to make 
the water a better conductor of elec- 
tricity. 

A piece of No. 8 or 10 B & S gage 
insulated wire should be firmly con- 
nected to a piece of sheet iron, or any 
good-sized iron part. When nothing 
else was available I have used one-half 
of a small shaft coupling. This elec- 
trode should be placed at the bottom 
of the pail and: the wire attached to 
the line or equipment to be tested. A 
similar electrode should be connected 
to one side of the power supply. The 
other side of the power circuit should 
be connected to the other line under 
test. 

The water rheostat is thus in series 
with the line, and by cautiously dip- 
ping the second electrode into the wa- 
ter in the pail a current of varying 
strength can be allowed to flow through 
the apparatus under test. 

With a little experience one can de- 
termine about how much salt to put 
in the water to vary its conductivity, 
so that fairly close regulation of the 
current flow can be obtained. Cur- 
rent flow is also regulated, of course, 
by raising or lowering the upper elec- 
trode. 

Chief Engineer, ALBERT Bourpo. 
Mt. Tom Sulphite Pulp Company, 
Mt. Tom, SS. 

——_<=———— 


Method of Installing Ball Bear- 
ings in Vertical Ceiling Fans 


AG bearing to run smoothly and 
quietly must have sufficient oil. 
Formerly the bearings of vertical fans 
which were driven from _lineshafts 
were always troublesome because the 
oil reservoirs around the bearings 
were drained dry by gravity. This 
trouble has now been completely over- 
ae and the bearings always run in 
oil. 

We accomplished this by obtaining 
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Tuts SECTION is especially devoted 
to short articles describing ideas 
and practical methods devised to 
meet particular operating condt- 
tions. The items may refer to 
mechanical details of tmstallation, 
inspection, testing, wiring, repair, 
maintenance, replacement, and 
emergency or unusual installations 
of equipment tributary to produc- 
tion. Special attention is given to 
shop or bench tools and short cuts 
or improved methods of handling 
work brought into the repair shop. 
Contributions from our readers are 
always welcome. 


* * * X* 


ball bearings of such outside diameter 
that they fitted snugly into the ends of 
extra-heavy steel pipe after boring it 
out slightly. 

The pipe carrying these bearings is 
inclosed in an outer pipe which has a 
blank bronze-welded in one end. This 
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THE BEARINGS are fitted into the ends 
of a piece of extra-heavy pipe. A piece 
of larger diameter pipe which slips over 
the other, serves as the oil reservoir and 
also as the pulley. ; 


* * * 


blank is bored to the size of the shaft 
which passes through the ball bearings. 
Details of this fitting are shown in the 
illustration. This outer pipe serves two 
purposes—as a pulley and as an oil 
reservoir. Two holes must be drilled 
in it; one near the top and in line with 
the headless setscrews in the pipe 
coupling; the other is near the bottom 
and in line with the setscréw in the 
hub of the blank. These holes are 
tapped and fitted with screws to pre- 
vent oil leaking. 

To assemble, the inner pipe with its 
ball bearings is slipped down over the 
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shaft in the outer pipe. The ball thrust 
bearings and retaining collar respec- 
tively are placed on the shaft. Next 
the pipe having the coupling bronze- 
welded on one end is screwed onto the 
outer pipe and the headless setscrews 
tightened through the hole in the outer 
pipe. This hole is then plugged with a 
screw to prevent the escape of oil. 
Magnolia, Miss. W. T. CLAYTOR, Jr. 


——_< 


Hasty Diagnosis of Electrical 
Trouble Does Not Pay 


C= time I went out to a brick yard 
about 30 miles from the city to 
straighten out a small d.c. generator 
that was not operating properly. It 
was belt driven from a small engine 
and was of about 10-kw. rating. The 
load consisted of the plant lights, one 
5-hp. hoist motor, and one or two elec- 
tric drills. 

The machine would not generate at 
all; so I checked the fields and found 
that the shunt leads were reversed. 
We connected them properly, and when 
the engine was started again the ma- 
chine built up properly and all the 
lights burned brightly. Someone re- 
plied in the affirmative to my inquiry 
as to whether all the load was con- 
nected. 

After the machine had been running 
for a few minutes we left, but had not 
been gone very long when a load was 
ready to be hoisted. Then it was found 
that the motor would run, but just as 
soon as the load was applied the volt- 
age would die down and the generator 
would cease to deliver current. Ob- 
viously, the machine had been left with 
the series field bucking the shunt field. 
Of course, so long as there were only 
a few lights burning and very little 
current flowing, the machine would 
operate as a shunt generator. How- 
ever, when the hoist motor was started 
and something like full-load current 
flowed in the generator series field, it 
neutralized the effect of the shunt field 
and the voltage would die down en- 
tirely. 

Another trip then had to be made to 
the place and the series field was re- 
versed so that it assisted rather than 
opposed the shunt field. 

If we had only stayed a little longer 
on our first trip a good deal of time 
would have been saved, as we could 
have cleared up the trouble at once. It 
is seldom, if ever, good policy to leave 
a repaired machine or a new machine 
too quickly after it is supposedly op- 
erating properly. 


Birmingham, Ala. GRADY H. EMERSON. 
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Method of Demagnetizing 
Motor Shafts 


OMETIMES motor and other shafts 
became magnetized to an objection- 
able extent and some means of remov- 
ing the magnetism must be adopted. 
In such cases the following method can 
be recommended: 

Remove the pulley from the end of 
the shaft. Obtain a coil of wire con- 
taining several hundred turns, and with 
an inside diameter large enough so that 
the coil can easily be slipped over the 
end of the shaft The size of the wire 
is not very important, and a suitable 
coil can usually be found on the “odds 
and ends shelf” or “under the bench” 
in the electric repair department of 
almost any plant. If the coil happens 
to be wound with a small size of wire, 
it can probably be connected directly 
across the line; if the wire is so large 
that too much current will be drawn, 
the current can be controlled by means 
of suitable resistance. 

With the coil supported on the end 
of the shaft, and evenly spaced around 
it, connect the terminals of the coil to 
a d.c. circuit of 110 or 230 volts. The 
current flow should not be more than 
4 or 5 amp. By closing the switch in 
the circuit to the coil, we put a direct 
current through the coil, which in turn 
magnetizes the shaft strongly. This 
can be tested by holding a piece of steel 
near the end of the shaft. 

Next, open the switch in the circuit 
to the coil, and place against the end 
of the shaft a piece of steel that is of 
such size that it will be held there by 
the magnetism now existing in the 
shaft. 

Now change the connections of the 
terminals of the coil, so that the cur- 
rent will flow through the coil in the 
opposite direction. 

If the switch is closed as now con- 
nected, the shaft will become magnet- 
ized to the same strength as in the 
previous operation, except that the 
polarity will have been reversed. It 
will be clear that in order to reverse 
the magnetic polarity of the shaft, the 
original polarity must be opposed by a 
new magnetic influence sufficiently 
strong to overcome it and develop the 
opposite polarity. Hence, there must 
be a point during the reversal of the 
magnetism where the two forces are 
equal and, therefore, neutralize each 
other; that is the point where the shaft 
will be demagnetized. 

It is assumed now that the shaft has 
been magnetized by the first flow of 
direct current through the coil; the 
switch has been opened, the terminals 
of the coil reversed, and a piece of 
steel held against the end of the shaft 
by magnetism. 

Now, just touch the switch contacts 
in the closed position, allowing a very 
slight flow of current through the coil; 
make this contact as short as possible, 
and if the shaft has been demagnetized 
the piece of steel that was clinging to 
it, has now dropped to the floor, indi- 
cating that the magnetism has been 
neutralized. 
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This method is absolutely certain, 
and its success depends only upon 
carefully giving, as required, one or 
more very slight “kicks” to produce the 
opposite magnetic polarity. 

Harry W. Benton. 
Plant Engineer, 


Pratt & Whitney Co., 
Hartford, Conn. 
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Easy Method of Stripping 
Stators and Armatures 


HERE are a number of methods 
of stripping motors, varying from 
the rather primitive method of pulling 
each coil and sometimes each wire out 
by hand, to those that make use of 
special lye solutions, and so on. We 
have found that an inexpensive way is 
to turn the stator on end and if neces- 
sary set it on bricks. Then, after plac- 
ing some kindling or other inflammable 
material in the core, with oil spread 
liberally over the winding, we set fire 
to the whole. 
After the stator has cooled suf- 
ficiently, the operator snips off the 





When Supply Lines 
Go Hay Wire 


WE HAD an unusual experience 
recently on our 33,000-volt trans- 
mission line which is a wooden 
pole line consisting of three 
No. 1 aluminum steel-core cables 
mounted on angle-iron cross arms 
carrying three-phase supply at the 
stated voltage from one of our 
power houses situated eighteen 
miles away, to the substation in 
the mill. 

A farmer was hauling in a load 
of hay underneath the lines when 
a whirlwind lifted two or three 
hundred pounds of hay from the 
top of his load carrying it up in 
the air and allowing quite a 
cluster of it to drop across the 
wires. The hay being dry ap- 
parently did not affect the system 
as we were unaware of its pres- 
ence there until the following day, 
when we had a shower just before 
noon. At 1:30 p. m. there were 
several, very heavy surges on the 
system tripping out all the gen- 
erator circuit breakers. An in- 
vestigation disclosed that some 
local people observed several vivid 
flashes where the hay was on the 
line, at the same time that the 
surges occurred on the system, so 
undoubtedly, the hay when wet 
formed a leakage path between 
the lines. 

Although experiences of this 
kind may not be unusual on some 
of the larger systems, it is the 
first trouble of its kind we have 
had, so we pass this information 
along for the benefit of any of the 
readers who might be interested. 

F. WHITELEY, 

Power Engineer. 
Dryden Paper Company, Lt’d., 
Dryden, Ont., Canada. 


—Reports of other unusual occur- 











noses of the coils on the lead end with 
tin snips or bolt cutters and removes 
a sample coil to serve as a guide in 
setting the coil winder and puller. 

This method does not require much 
attention if the burning is done in the 
yard of the shop or plant. Almost all 
shops are so located that outside burn- 
ing is feasible; if not, a home-made 
furnace can easily be set up. 

This method is practicable on ordi- 
nary motors, but is, of course, useless 
if the motor has been wound with 
asbestos wire or has been impregnated 
with a heat-resisting varnish such as 
the so-called phenol-resin base var- 
nishes. In such cases the use of a lye 
bath constitutes the best method of 
loosening the coils. After a lye bath, 
the stripped equipment must be thor- 
oughly cleaned. 

Many times an armature is easier to 
strip by hand, with the aid of a coil 
bar, burning out the old cell papers 
with a gasoline blow torch later on. 
Sometimes we have found it necessary 
to cut off all the leads first, remove the 
commutator, build a little oven of loose 
brick around the armature, whose shaft 
is supported on bricks, and then burn 
the insulation out as in, the case of 
stators. Care must be taken to turn 
the armature at intervals to prevent 
warping of the shaft. 

Building a fire under an armature or 
stator may seem to be drastic treat- 
ment, but there is no possibility of 
danger to the laminations, shaft or 
frame, if the cooling is not hurried, but 
is allowed to take place slowly at atmos- 
pheric temperature. 

Denver, Colo. Cart A. WAGNER. 
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Muslin Screens to Keep Plant 
Dust from Drafting Rooms 


tL. smoke from the coal- or oil- 
burning furnaces and other equip- 
ment used in industrial plants deposits 
a good deal of soot in the offices around 
the plant and is especially troublesome 
in design and drafting work. 

In an office occupied by the writer 
we placed oilcloth covers over the 
drawings at the end of the day to keep 
them clean. The office doors and win- 
dows were fitted with fine copper mesh 
screens. 

Later on, we found that the best way 
of keeping out soot and dust was to 
use muslin in the screen frames, which 
can be made the full size of the win- 
dow, or as small as desired. 

The muslin cloth has several advan- 
tages over copper screen wire, in ad- 
dition to costing only a fraction as 
much. The big point in favor of the 
muslin is that it lets in more light, and 
at the same time filters the air. free 
of dirt. 

Muslin screens can, of course, be 
ised not only in separate office or other 
buildings, but drafting rooms, offices or 
laboratories located in the sare build- 


rences are always welcome.— . h 

. . ing as a shop can be protected by fit 

ee ting muslin screens to all windows. 
Washington, D. C. G. A. LUERs. 
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New EQUIPMENT 9 


For Plant Operation and Maintenance 





Industrial plant executives concerned with the selection and 
operation of mechanical and electrical equipment will be in- 
terested in these new devices which are designed to improve 
plant operation or reduce operating and maintenance costs. 


Reynolds Type C Motor 


MOTOR fitted with a_ built-in 
f switch which facilitates easy start- 
ing and stopping has been introduced 
by the Reynolds Electric Company, 
2650 West Congress St., Chicago, Ill. 
This feature, it is stated, eliminates the 
necessity of plugging in the current 
connection. 





Reynolds Type C Motor 


The motor is practically inclosed but 
adequately ventilated with a free cir- 
culation of air. The temperature rise 
is well under 40 deg. C. Some of the 
features that the manufacturer empha- 
sizes are: Frame of machined cast 
iron; stator of punchings pressed to- 
gether under heavy pressure and riv- 
eted; rotor of indestructible squirrel- 
cage type with copper end rings 
electrically welded to copper bars; and 
windings of cotton-covered enameled 
copper wire, carefully inserted in the 
insulated slots of the stator and held 
in place by heavy wedges. 

The motor is finished in 
enamel, baked on. 


black 


——— 


Brooks Visualizers Merge with 
International Visible Systems 


SoS right to the use of the name 
“Brooks Visualizers” (visible rec- 
ord equipment in book form), a prod- 
uct of the Brooks Company, Cleveland, 
Ohio, has been acquired by the Inter- 
national Visible Systems Corporation, 
Cincinnati, Ohio, manufacturers of vis- 
ible record equipment in cabinet form, 
as the result of a recent merger of the 
sales and executive forces thereof. 
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According to the announcement, the 
purpose back of the combination is to 
provide an unbiased service through 
which the proper system and equipment 
are fitted to each particular record 
problem as it stands; that is, visible 
books where the system’s application 
requires books for speed and economy 
and visible cabinets where cards are 
faster and cheaper. Offices are located 
in important business centers through- 
out the country. 


—————~<>—___—_ 


Westinghouse Meter Service 
Breaker 


POSITIVE, automatic, circuit 
breaker, designated as the WK-50 
Meter Service Breaker, has been de- 
veloped by the Westinghouse Electric 
and Manufacturing Company, East 
Pittsburgh, Pa., for use on 30-amp., 
125-volt, two-wire, solid neutral service. 
The breaker is operated by a quick 
make-and-break toggle switch, thus 
eliminating contact burning and vari- 
able action. The insulated handle can 
be locked or sealed in the off position 
is desired. The box is of the usual 
form and dimensions, with arrange- 





Westinghouse WK-50 Meter Service 
Breaker 


ments made for ordinary meter trims 
and banking troughs. 

Since there is no need for access to 
the circuit-breaker mechanism, it is 
sealed inside an insulating cover. This 
feature prevents tampering and helps 
in keeping out dust and dirt. 

The self-heating, bi-metal operating 
the latch on the breaker will not fuse 
on any overload current that can be 
obtained at the rated voltage. In case 
of mechanical failure this U-shaped 
bi-metal acts as a link fuse and opens 
the circuit without injury to other parts 
of the breaker. It has been accepted 
by the Underwriters’ Laboratories and 
bears their label as a device approved 
for entrance use as required by the 
National Electrical Code. 


<i 





— 


Niles Improved Crane Trolley Design 


ie the trolley design brought out by 
Shephard Niles Crane & Hoist Cor- 
poration, Montour Falls, N. Y., all the 
operating mechanism is totally inclosed. 
The high-speed reduction gear between 
the hoisting motor and cable drum, as 
well as the load brake, are inclosed. 
The final, or slow-speed reduction 
to the cable drum is inclosed with a 


cover and the reduction gear drive 
from the trolley motor is protected 
with a cover. Small removable plates 
are provided on the casings so as to 
facilitate inspection. With this con- 
struction all gears are adequately pro- 
tected from dirt and the high-speed 
gears and load brake are maintained in 
proper alignment. 





Niles Crane Trolley 








Champion Disconnecting 
Switches 

HE 4,000-amp., 4,500-volt discon- 

necting switches shown, have been 

introduced by the Champion Switch 

Company, Kenova, W. Va., and are of 

the back-connected, single-throw type 





Champion Disconnecting Switches 


for mounting on slate, marble, or 
soapstone bases. 

The blades are of the tongue type 
and are provided with positive safety 
locks. 


a eg 


Gerrard “TA” Metal Tie 
Binding Method 


— tie binding method has 
been developed by the Gerrard 
Company, Inc., 1942 S. 52nd Ave., Chi- 
cago, Ill. Wire is looped around a 
package, threaded through the machine 
and the tie completed with one throw 
of the lever forward and backward, 
which tensions, seals and trims the 
ends. 
ee 


Republic Control Pyrometer 


COMBINATION of pyrometer 

control apparatus and mercury 
switch designed specifically for the con- 
trol of electric furnaces and any type 
of fuel-burning furnace has been 
brought out by the Republic Flow Me- 
ters Company, 2240 Diversey Parkway, 
Chicago, Ill. The system may be ap- 
plied to other control applications, to 
draft, pressure, etc. The outstanding 
feature of the control, according to the 
manufacturer, lies in the elimination of 
the usual open metallic contacts and 
the relays that previously have been 
required for controlling electrical loads 
of any magnitude. A gas-filled mer- 


cury switch is used that will handle 

currents up to 25 amp. at 220 volts. 
The pyrometer is of the standard 

high-resistance, 


Republic double-piv- 





Republic Pyrometer with Motor-Driven 
Depressor and Mercury Switch 
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oted millivoltmeter system. The con- 
trol mechanism is a purely mechanical 
device that might be described as a 
“selector” system or as a reversing 
clutch system. It consists of a small 
synchronous motor operating by a sim- 
ple mechanical motion in such a way 
that the position of a power lever is 
determined by the position of the sen- 
sitive pointer. A thermocouple is used 
to operate a millivoltmeter movement 
in the instrument. When the needle 
corresponds with the control point, 
which is set on the indicating dial by 
means of a target, the depressor mech- 
anism, operated by the small synchron- 
ous motor, is not permitted to descend 
on its periodic depression. 

A crank arm direct connected to the 
motor lifts the lever that throws the 
switch on and off. This crank arm is 
guided by a selector cam, whose posi- 
tion is in turn determined by the posi- 
tion of the depressor. When the tem- 
perature is below the given setting, the 
depressor passes the pointer on its 
downward stroke and sets the crank 
arm so that it turns the switch on. 
The switch then remains in this posi- 
tion until the temperature rises and the 
pointer intercepts the depressor, pre- 
venting it from completing the down- 
ward stroke. The crank arm then 
takes a different position and operates 
a trip lever that throws the switch off. 


—_—__—__ 


General Refractories High- 
Temperature Cements 


bi lie General Refractories Company 
has adopted a policy of selling their 
high-temperature cements, GREFCO 
Chrome High-Temperature Cement 
and STANDARD Silica Bonding 
Cement through dealers in all indus- 
trial centers throughout the country. 


—<.»—_— 


Hill-Curtis Polishing and 
Buffing Lathe 
NE of the features of the “Rite 
Speed” electric polishing and buff- 
ing lathe, recently introduced by the 
Hill-Curtis Company, Kalamazoo, 


* Mich., is the rigid one-piece base and 


spindle support having overhanging 
spindle design, allowing maximum 
working clearance around the spindle. 
There is a clearance of 12% in. from 
the spindle housing to the front of the 
pedestal, at the floor. 

The motor is mounted on the inside 
of the pedestal on T slot rails and de- 
signed to form a hinged bracket, per- 
mitting belt tension adjustment from 
the outside of the pedestal in the rear, 
without disturbing the motor mounting. 
Louvers are provided to insure circula- 
tion of air. 

The Hill-Curtis combination switch 
and brake is also furnished on this 
model, reducing wheel change time to a 
minimum, says the manufacturer. The 
machine is started by pushing the start- 
ing lever backward, thereby releasing 
the brake, and throwing the remote 
switch to the “on” position. By re- 
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Hill-Curtis “Rite Speed” Electric Pol- 
ishing and Buffing Lathe 


versing this action, the lever is pulled 
forward, breaking the current circuit, 
and applying the brake. Push-button 
control can be furnished, if preferred. 

This machine, like all Rite Speeds, 
transmits the power from the motor 
to the spindle by means of Multi-V 
belts which require no idler to prevent 
slippage. 

The oversize one-piece chrome-man- 
ganese spindle is supported on four 
oversize ball bearings or:Timken roller 
bearings, as preferred. 

Removal of the belt may be accom- 
plished by taking out the four large 
cap screws on each side of the spindle, 
after which the entire spindle assembly 
can be removed from the pedestal with- 
out disturbing any of the sub-assembly 
units. 

The lubrication system includes con- 
venient oil cups, oil level gage, and 
flushing plug. 


——_ 


Globe Air Compressor Unit 


COMPACT air compressor unit de- 
signed for heavy duty and known 
as the Simplex Type W, Two-Stage, 
Water-Cooled Victory Unit, has been 
developed by the Globe Manufacturing 
Company, Battle Creek, Mich. The 
unit has a cooling system designed for 
operation with running water where 
continuous pumping is required, or 
with thermosiphon circulation for in- 
termittent duty. 
The complete outfit consists of a 
vertical air compressor, motor, a 30-gal. 
water-cooling tank and an automatic 





Globe Simplex Type W, Two-Stage, 
Water Cooled Victory Unit 











controller with pressure  unloader 
mounted on a steel air storage tank 
equipped with a heavy iron base and 
feet. Included also are a 300-lb. pres- 
sure gage, 25 ft. of air hose with chuck 
and coupling attached, a safety valve, 
a check valve and fittings. 

The motor and the compressor are 
connected by an endless belt. A Globe 
patented, automatic, sliding motor base 
maintains the proper belt tension, it is 
added. 

The air storage tank is guaranteed 
for 200 lb. working pressure. In addi- 
tion to the automatic pressure con- 
troller, d.c. outfits include an automatic 
rheostat and a.c. outfits include an 
automatic starter which permits the 
motor to be thrown directly across 
the line. 

—_—_<@——_—_. 


Paasche Air Motor Brush 
Cleaner 

A LIGHT and simple air-operated 

cleaning brush designed for remov- 
ing rust, scale and old loose paint pre- 
paratory to painting has been intro- 
duced by the Paasche Airbrush Com- 
pany, 1909 Diversey Parkway, Chicago, 
Ill. The device consists of a circular 
steel wire brush driven by an air motor. 


The brushes are available in two 
sizes, 4 in. in diameter by 34-in. face 





Paasche Air Motor Brush Cleaner 


and 6 in. in diameter by 1-in. face. The 
net weight is 10 lb. and the dimensions 
are 11 in. long by 4% in. in diameter. 
This unit is recommended by the manu- 
facturer especially for use in connec- 
tion with all air painting equipment 
used by railroads, paint contractors and 
manufacturers of steel products where 
the cleaning of surfaces before paint- 
ing has always been a problem. 


——__—_—_— 


Square D Narrow Panelboard 


Will the introduction of a full 
line of narrow lighting panel- 
boards, the Square D Company, De- 
troit, Mich., adds another product to its 
line of electrical control equipment. 

These boards are 12 in. wide over 
all (6-in. panel and 3-in. gutter all 
around), which allows them to be used 
in places where a larger panelboard 
could not be conveniently installed (on 
Supporting steel girders, in factories, 
for example). They can be supplied 
with cartridge fuses, as well as plug 
fuses.. Switched circuits, as well as 
fuses. only, can be supplied in the 
branches. 





The Square D Narrow Panelboard 


There are six different wiring com- 
binations possible with this panelboard. 
All molded parts are of genuine Bake- 
lite, olive-green Duco finish, sectional 
construction, with all sections mounted 
on channel-irons, trim clamps, and 
chromium plated hardware. Spring- 
catch locks are standard equipment. 

Where both switches and fuses are 
supplied, the switches are of the tum- 
bler-type, heavy-duty, 30-amp., 250-volt 
rating—exactly the same as used in the 
standard panelboard. Mains are of 30- 
to 100-amp. capacity. The branches 
are all 30-amp. capacity. The number 
of branch circuits obtainable ranges 


from 4 to 32. 
—_———~<>—___ 


G. E. Instruments to Have 


“Non-Glare”’ Glass 


Figen of a special glass which pre- 
vents glare is one of the features 
of an added line of instruments for 
switchboards introduced by the General 
Electric Company, Schenectady, N. Y. 
The special glass, in combination with 
anti-parallax scale and pointer, facili- 
tates reading regardless of the angle 








G. E..Switchboard Instruments 
Equipped with Non-Glare Glass 
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from which the instrument is viewed. 

In this line the instruments are uni- 
form in size and appearance for both 
alternating-current (Type AD) and 
direct-current (Type DD) ammeters, 
voltmeters, wattmeters, reactive volt- 
ampere meters, power-factor meters, 
and frequency meters. They are listed 
in standard commercial frequencies, but 
special ratings and scale markings can 
be furnished. 

The instruments are 6 in. high, 5%4 
in. wide and 3% in. deep, making it 
possible to mount four instruments 
across a 24-in. switchboard panel, and 
to economize on space. They are back- 
connected, and equipped with mounting 
studs to support the instrument on the 
switchboard. 

Voltmeters, wattmeters, power-factor 
meters and reactive volt-ampere meters 
have the resistors inclosed in the in- 
strument cases, thus further conserving 
panel space. An exception to this is 
the wattmeter. For voltages in excess 
of 140, wattmeters are supplied with 
external resistors. Both a.c. and 
d.c. instruments have electromagnetic 
damping. 

————__>———_ 


Delta-Star Disconnecting 
Switch 


DOUBLE-BLADE, §tongue-t y pe 
disconnecting switch, known as the 
WT-14, designed for clamping directly 
on bus bars, has been developed by the 
Delta-Star Electric Company, Chicago, 





Delta-Star Disconnecting Switch 


Ill. According to the announcement, it 
affords a convenient method of insert- 
ing a disconnect between the oil switch 
and the bus, thus securing a high space 
factor and short runs to the oil switch 


terminal. 
ee 


Robins Fluted Cleaning Brush 


SPIRAL, fluted-rubber cleaning 

device for cleaning conveyors, 
known as the “Squeegee” cleaning 
brush, has been introduced by the Rob- 
ins Conveying Belt Company, 15 Park 
Row, New York City. 

The brush, which has been designed 
to give better cleaning results with less 
wear on the belt than the former types, 
consists of a series of spiral flutes made 
of high-grade rubber. The roll is 7% 
in. outside diameter and made up in 
sections 6 in. long. The sections are 
mounted on a wooden core the same 
diameter as used on the older type 
brushes, so that the brushes how in use 
can readily be replaced without’ any 
change in the driving mechaftism. 

The rubber cleaner turns with. a pe- 
ripheral speed of about 1,000 ft. per 
min. The wearing part is about % in.: 
deep. 
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U.S. Uniclosed Motor 


N addition to its line of standard 
motor designs, known as the Uni- 
closed Motor, has been announced by 
the U. S. Electrical Manufacturing 
Company, Los Angeles, Cal. The Uni- 
closed Motor has a pressed-steel hous- 
ing and although not totally inclosed, 
offers the desired inclosing features. 

It embodies a dual fan blast, auto- 
start principle, asbestos protection, 
solid die-cast aluminum rotor, and ball- 
bearing application. 

Two air streams are drawn through 
the motor from both ends by high- 
capacity fans located on opposite sides 
of the rotor. Each fan creates sepa- 
rate air currents which meet at the 
middle of the frame where the heated 
air is expelled on both sides of the 
motor through dual exhaust louvers. 

A feature of the design, according 
to the manufacturer, is the cover, 
which can be removed quickly by loos- 
ening 4 screws, thereby exposing the 
air passages for inspection and clean- 
ing. There is no direct exposure of 
the windings. The internal parts are 
shielded from water and abrasive sub- 
stances such as dirt, grit, metal shav- 
ings, and so on. 





U. S. Uniclosed Motor 


The motor is said to be well fitted for 
use in locations where moisture and 
dripping water are ever-present men- 
aces to electrical equipment. 


> 


Adelet Service Entrance 
Fittings 

HE accompanying illustrations 

show part of the line of conduit 








Adelet Service Entrance Fittings 


tapped for cover-locking screws, and 
when it is desired to reverse the cover 
it is only necessary to move the cover- 
locking screw from one end to the 
other and tighten up on the screw. 


These service ells are also made with 
a spring locking cover, so that when 
the cover is closed it cannot be re- 
opened without so damaging the cover 
that the tampering is at once apparent. 


paces 


Globe Portable Compressor 


PORTABLE 2-cyl. air compressor 
that can be mounted on the front 
end of an automobile or tractor has 
been introduced by the Globe Manufac- 
turing Company, Battle Creek, Mich. 
Among the uses suggested for this unit 


service fittings now being placed on © 


the market by the Adelet Manufactur- 
ing Company, 4610 St. Clair Ave., 
Cleveland, Ohio. With the Service En- 
trance Fitting it is not necessary to 
remove the composition cover in order 
to pull the wires. The fitting consists 
of two parts, a base and a cap. By 
loosening the two side locking screws 
the cap may be lifted off, thus expos- 
ing the entire interior of the fitting and 
permitting a straight through pull on 
the wires. The cap may be locked in 
place by merely re-tightening the lock- 
ing screws. 

- The Service Entrance Ell holds the 
conduit close to the building and is 
made so that the cover is reversible. 
Both ends of the cover are drilled and 
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Globe Portable Air Compressor for 
Automobile Mounting 


by the manufacturer are. paint spraying 
for all classes of outside work, the 
operation of pneumatic tools and many 
other jobs requiring the use of com- 
pressed air in the field or away from 
a regular source of supply. 
According to the manufacturer, the 
compressor is light in weight, takes but 
a small part of the power developed by 
any automobile motor, and will not 
strain the car or overload or overheat 
the engine. The compressor is equipped 
with Timken bearings lubricated by 
means of positive oil rings. Standard 
equipment includes 25 ft. of air hose 
with chuck, safety valve, and gage. 


<> 
G. E. Fabricated Terminal 
Boards 


FABRICATED terminal board re- 
cently announced by the General 
Electric Company, Schenectady, N. Y.., 
is recommended in cases where a large 
amount of small wiring is used on the 
back of a panel. It consists of a num- 
ber of terminal blocks separated by 
suitable barriers assembled on rods with 
end lugs for mounting, and white mark- 
ing strips to enable each circuit to be 
identified. 

By reason of the fabricated assembly, 
it is claimed, any practical number of 
poles can be built into a single unit. 
Standard sizes are 4, 8, 12, 15, 18, 24, 
30 and 38 poles. 
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Trumbull Type M 7% Mag- 
netic Starting Switch 


NTERRUPTING capacity and ease 

in wiring are among the features 
emphasized by the Trumbull Electric 
Manufacturing Company, Plainville, 
Conn., in introducing the Type M 7% 
magnetic starting switch for across- 
the-line motor starting. 

This switch is of a design providing 
thermal protection against overload or 
damage due to phase failure, the con- 
trol of which may be either local, lo- 
cal and remote, or automatic with the 
change of one connection on the con- 
trol terminal. Duo-break contacts 
(wiping movement under pressure) 
provide high-interrupting capacity, in- 
crease overload protection and reduce 
tle are to 1/20th of the usual single- 





Trumbull Type M 7%4 Magnetic Starting 
Switch 


break construction, it is claimed. The 
thermostatic control is a permanently 
built-in thermostat with removable, in- 


ti 





ee ial 


Browning Coil Equipment 


A COMPLETE series of heavy-duty 
field and transformer winders has 
been added to the Browning line manu- 
factured by the Mutual Foundry & 
Machine Company, Atlanta, Ga. This 
group includes 3 models, Types FA, 
FB, and FC, especially designed to meet 
the requirements of field and _ trans- 
former manufacturers as well as re- 
pair shop and maintenance department 
needs. 

Type FB, illustrated, has a swing of 
30 in. in diameter over the tail stock 
bar, and will accommodate lengths up 
to 48 in. between centers. Two oper- 
ating pedals are furnished—one of 
which may be adjusted at any con- 
venient place between the tail stock and 
face-plate, the other being located close 
to the driving end. Tail stock and 
supporting bar may be removed and a 
maximum swing of 84 in. made avail- 
able. 

Type FC is similar to Type FB, but 
is suitable for face-plate work only. A 
24-in. face plate is standard equipment, 


having 4 T slots and 4 open slots for 
54-in. bolts. 

According to the manufacturer, the 
outstanding feature of the Type FB 
unit in addition to the wide range of 
speeds available at 8 settings is the 
ease of set-up and operation. A 5-hp. 
motor drives a disk clutch through 
silent chain, and in order to secure 
positive tension on wires at all times 
a powerful brake is used which pre- 
vents slack wire. The mechanism is 
balanced so that slight pressure on the 
foot pedal permits the clutch to pick 
up the load before the brake entirely 
releases it, and vice versa. The an- 
nouncement also adds that sufficient 
power is available to pull 25 strands 
of flat copper under tension. 

Type FA is essentially the same as 
the models described, but due to its low 
bed has a swing of 72 in. All models 
are equipped with Dodge, Timken, SKF 
and Hyatt bearings throughout. The 
Alemite system of lubrication is also 
used. 





Browning Field and Transformer Winder 
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terchangeable heating elements rang- 
ing in capacity from 1 to 20 amp. ac- 
cording to the full load of the motor 
to be controlled. 

The inclosing box, measuring 61x 
8'%4x4 1/16 in., has ample wiring space 
on all four sides of the switch. Knock- 
outs are provided on top, bottom, sides 
and back. However, the line and load 
connections are straight through from 
top to bottom. 

It is available with a maximum rat- 
ing of-from 1% to 5 hp.-and from 3 
to 7% hp. for polyphase and single- 
phase, 115-, 230-, 460- and 575-volt cir- 
cuits, respectively. 

——_<————— 


G. E. Drum Switch Operating 
Mechanism 


HE General Electric Company, 

Schenectady, N. Y., announces the 
development of a type of operating 
mechanism for use with drum switches 
mounted in crane cabs and similar 
places. This mechanism, superseding 
the rack-and-pinion under-lever type, 
eliminates the trouble experienced in 
keeping a perfect lineup between the 
shaft of the operating mechanism and 
the drum switch shaft, and makes it 





G. E. Drum Switch Operating Mechanism 


possible to inclose the mechanism to 
keep dirt from the gear lubricant. 

The mechanism consists of a pinion 
on an extended drum switch shaft mesh- 
ing with a segment gear, all-housed ina 
dust-tight cast case provided with 
plugged access hole for gear slushing 
and with a short lever arm projecting 
below the case. The lever arm can be 
connected with the reach rod in the 
same way as with the old type. 

Some of the advantages of this 
mechanism are as follows: As the 
segment gear and its shaft are capable 
of assembly in different positions, vary- 
ing by 60-deg. increments the operat- 
ing lever may be located in other 
normai “off” positions than the one at 
right angles to the conventional center 
line of the switch if required by the 
peculiarities of the application. By the 
use of oilless bearing bushings the 
question of bearing lubrication is dis- 
posed of. There are no keys, pins or 
set screws to work loose and introduce 
play or back-lash. The gear ratio is 
such that the movements of the operat- 
ing lever is very nearly a straight line 
for the reach rod and is laid out to 
give a linear travel equal to older 
designs. 
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Reed Multi-Panel Air Filter 


N outstanding feature of the im- 
proved multi-panel air filter, put 
out by the Reed Air Filter Company, 
Louisville, Ky., is the method of sepa- 
rating the panels and cleaning each one 
individually as it passes through the oil 





Reed Multi-Panel Air Filter 


reservoir at the bottom of the filter 
stand. Although developed originally 
to meet the severe operating conditions 
and exacting air-cleaning requirements 
of steel mill service, the filter is adapta- 
ble to a wide range of industrial appli- 
cations. By virtue of its design and 
method of cleaning, the operating re- 
sistance is constant. 

The filtering media consists of a mul- 
tiplicity of overlapping screen panels 
that form a continuous movable cur- 
tain. To increase the capillary surface 
effect these panels are coated with 
liquid bakelite covered with fine fiber 
and baked in an oven. This forms a 
porous fibrous coating capable of re- 
taining many times the amount of 
adhesive that normally would be held 
on the smooth surface of the bare wire. 
Naturally the greater the amount of 
the adhesive oil that the filter media 
can carry, without danger of entrain- 
ment, the greater will be the dust-hold- 
ing capacity of the filter and the longer 
it will operate without loss of efficiency. 

The panels, which are suspended 
from horizontal rods carried by two 
endless chains, overlap each other like 
shingles on a roof, forming a filtering 
curtain with a depth of five panels at 
every point through which the air must 
pass. The average resistance through 
the filter is 0.36 in. water gage. The 
woven wire used for these filtering pan- 
els is folded upon itself to give double 
thickness and double strength. The 
panels are corrugated horizontally to 
secure the desired spacing between suc- 
cessive layers, to supply additional 
voids for dust accumulation and to pro- 
vide increased filtering area. 

The filter curtain operated by a sole- 
noid and ratchet mechanism, in steel- 
mill service, and by a hydraulic drive 
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in ventilating installations, moves 3 in. 
every 12 min. or 33% in. an hour. Un- 
der severe dust conditions the speed 
may be increased to maintain a normal 
operating resistance. 

As the panels reach the lower turn 
they automatically separate and are 
cleaned, one at a time, by swinging in 
the oil through an arc of 90 deg. This 
action loosens and removes the dust 
accumulation. While in the oil bath 
the panels hang vertically, permitting 
the dirt to settle to the bottom of the 
reservoir, where it is deposited into the 
sediment pan. The panels leave the oil 
vertically, being moved up % in. at a 
time with a 12-min. interval for drain- 
ing. This action tends to strip off any 
surplus oil. Each panel drains a total 
of 1% hours after leaving the oil be- 
fore it enters the air stream. 

These filters are made in sizes rang- 
ing from 5 to 13 ft. high and in capac- 
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A Sectional View of the Lower End 
of the Reed Air Filter 


ities based on an average air velocity 
of 500 ft. per min., ranging from 3,000 
to 84,000 cubic feet per minute. 

A filter of similar construction, with 
additional reinforcing to withstand the 
pulsating air flow to compressor and 
engine services, also is made by the 
company. Capacities of this filter range 
from 1,500 to 24 000 cubic feet per min. 


————~<>—_—_—_—_ 


Bryant Electric Hemco 
Switch Plug 


A HEMCO switch appliance plug, No. 
H-260, is being placed on the 
market by The Bryant Electric Com- 
pany, Bridgeport, Conn. This plug is 
made of molded Bakelite with strain 
relief grooves where the cord enters 
the plug. These grooves take the 
strain from the terminals when the 
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Bryant Electric Hemco Switch Appliance 
Plug, No. H-260 


plug is removed from the appliance by 
pulling on the cord. 

The terminals are self-aligning and 
automatically adjust themselves to a 
perfect contact over either round or 
flat terminal lugs. The self-aligning 
feature is due to the fact that one side 
of the terminal is secured in a floating 
position. On the outside of the plug, 
non-slip grips are provided on each 
side insuring easy and quick removal 
from the appliance. It is claimed that 
the plug is not affected by heat or 
moisture and will not break if acci- 
dentally struck or dropped. 

This Hemco switch plug can be sup- 
plied in a cord set. Six feet of cord is 
included as standard -equipment. 


——<—————— 


Foote Bros. HGX “Hygrade” 
Worm Reducer 


OOTE BROS. GEAR AND MA- 
CHINE COMPANY, 215 N. 
Curtis St., Chicago, Ill., has developed 
an addition to their “Hygrade” line of 
anti-friction worm gear speed reducers, 
known as the HGX Type, and which is 
an intermediate step between the HGS 
single-reduction unit* and the HGD 
double-reduction unit. The HGS 
single-reduction unit with right-angle 
drive has a maximum ratio of 58 to 1, 
at which the maximum efficiency can 
be obtained. The HGD double-reduc- 
tion unit provides for all ratios over 
58 to 1 and up to 5,000 to 1, but the 
shafts are parallel. 
The Type HGX provides higher re- 
duction ratios than standard ratios 
listed for the Type HGS reducer and 





Foote Bros. Type HGX “Hygrade” 
Worm Reducer 























still maintains the right-angle drive 
where ratios higher than single-reduc- 
tion ratios are desired. It consists of 
a standard “Hygrade” single-reduction 
worm reducer with a set of helical 
gears mounted on the worm shaft and 
inclosed in a suitable housing. The 
high-speed element consists of.a set of 
wide-faced helical gears having a maxi- 
mum ratio of 4 to 1 or increasing by 
4 times the standard reduction ratios of 
the HGS single-reduction unit. The 
adopted ratios as standard for the 
helical gears or high-speed end of this 
unit are 1 to 1 (to be used only for 
reversing relative rotation of worm and 
worm gears) 2 to 1, 3 to 1 and 4 to 1 
which is the maximum reduction. The 
maximum motor speed which can be 
applied to the high-speed shaft of this 
unit is 4,000 r.p.m. Like all the other 
type “Hygrade” reducers, the Type 
HGX is a fully-inclosed, self-lubricat- 
ing unit, having anti-friction bearings, 
bronze worm gear and nickel steel car- 
bonized, hardened, ground and polished 
worm. 


— 


Trent Tinning Pot 


Ma only in the single-heat type 
for 110-volt circuits, the tinning 
pot illustrated has been placed on the 
market by the Harold E. Trent Com- 
pany, 439 North 12th St., Philadelphia, 





Trent Tinning Pot 


Pa. The pot consumes 355 watts. The 
inside dimensions are 4 in. in diameter 
by % in. deep. The manufacturer is 
in a position to supply this pot with a 
depth of only % in. if desired. 


alerts 


Martindale High-Voltage 
Indicator 


HIGH-VOLTAGE indicator con- 

sisting of a permanently mounted 
visible light to show when a conductor 
is dead or alive has been introduced by 
the Martindale Electric Company, 1260 
West 4th St., Cleveland, Ohio. 

The indicator is a sensitive neon dis- 
charge tube equipped with special elec- 
trodes and assembled in a glass housing 
capped with brass ferrules. When in- 
stalled on a line conductor the tube 
glows at comparatively low voltages. 

In voltages between 2,000 and 4,000 
a ground connection is used and the 
tube is set in the looped end of a 
metal strap, which is in turn wrapped 
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around additional micarta insulation 
placed on the conductor. When used 
on conductors carrying a voltage above 
4,000 no ground connection is used and 
no additional insulation is used between 
the clamp and the conductor. If the 





Martindale High-Voltage Indicator 


cable is lead sheathed the sheath is 
removed where the clamp is attached. 
The device measures 45@ in. long by 
7/16 in. in diameter. 


EEE 


Delta-Star Uniclamp Pipe 
Fittings 
A LINE of pipe fittings known as 
“Uniclamp” has been developed by 
the Delta-Star Electric Company, Chi- 
cago, Ill. According to the manufac- 
turer, the main feature is that each 
fitting has one short ear projection 





Uniclamp Pipe Fitting 


which lines up with the center line of 
the pipe and a long ear 5/16 in. from 
the pipe center line. 

The long ear of one clamp is always 
fitting over the short ear of the clamp 
next to it. The net result is that with 
five pieces any combinations of pipes 
or braces can be secured. The clamps 
are also satisfactory for railing foot- 
ings where no braces are present. 


Sa 


Mainco A. C. Elevator Brake 


N a. c. elevator brake in which all 
the operating mechanism is at the 
top has been introduced by the Mainte- 
nance Company, 449-53 W. 42nd St., 
New York, N. Y. The mechanism is 
supported by the shoes, so that no sepa- 
rate base or mounting is required, and 
it is so designed that the magnet and 
armature hang naturally in the oil res- 
ervoir and are removable (with the 
top) without disturbing the reservoir. 
This brake is a companion to Type 
PD, the Mainco d. c. elevator brake, 
but it supersedes the Type A for all 
installations except where there is room 
at the side of the brake pulley and not 
enough above. 





Mainco A. C. Elevator Brake 


The shoes are of cast iron, rein- 
forced, and provided with a high-grade 
lining. They are opened and held 
opened by an electromagnet acting 
through a toggle, and closed by strong, 
flexible, helical springs. The brake has 
two magnet coils for single-, two- and 
three-phase operation. 

—_—_—_—————_ 


‘Champion Heavy-Duty Bus 
Support for Indoor Service 


N improved line of heavy-duty bus 
supports for indoor service up to 
and including 25 kv. is announced by 
the Champion Switch Company, Ke- 
nova, W. Va. The porcelain units are 
furnished in diameters of 4, 5, and 6% 
inches. 
The bus clamps are heavily ribbed 
and will accommodate several bus bars 
with spacers. 





Champion Heavy-duty Bus Support 
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‘Trape LireraTure 
You Should Know About 





Copies of literature which is described on this page can be 
obtained by writing to the manufacturer whose name and address 
are mentioned. It is always advisable to state the name and 
number of bulletin or catalog desired, as given in these columns. 


(184) Motrors—Bulletin No. 102, “A 
general description of the various types, 
the advantages of each, and the method 
of manufacture.”—American Electric 
Motor Company, Cedarburg, Wis. 


(185) Spray Patntinc—The manu- 
facturers announce the release of Bul- 
letin R, a railroad catalog containing 
an explanation, by photos and descrip- 
tion, of the uses and methods of oper- 
ating all railroad spray painting equip- 
ment.—Binks Manufacturing Company, 
3114-26 Carroll Ave., Chicago, III. 


(186) WattHour MetTers—“Regis- 
ters of Revenue” is the title of an in- 
teresting booklet recently released con- 
taining a short discussion of the origin 
and history of watthour meters.—West- 
inghouse Electric and Manufacturing 
Company, East Pittsburgh, Pa. 


(187) PANELBoARDS—Catalog No. 45 
contains listings of the complete line 
of Frank Adams Standardized Panel- 
boards arranged and indexed for easy 
reference——Frank Adams Electric 
Company, St. Louis, Mo. 


(188) Atr Compressors — Bulletin 
No. 147 contains an interesting cross 
section of a single-stage air compres- 
sor, together with descriptions and 
illustrations of Pennsylvania methods 
of compressor regulation—Pennsyl- 
vania Pump and Compressor Company, 
Easton, Pa. 


(189) PyromeTer—Bulletin No. 400 
announces the Type FD Pyrometer, for 
determining the temperature of molten 
type metal as used with various type 
casting machines.—Roller-Smith Com- 
pany, 233 Broadway, New York, N. Y. 


(190) Outpoor SwitcHinc Egutp- 
MENT— Folder GEA-1029A, group- 
operated, rotating-insulator, discon- 
necting switches.— General Electric 
Company, Schenectady, N. Y. 


(191) Transmission Devices—A 64- 
page catalog, designated as No. 88, 


treats of the construction and operating | 


principle, composite designs, remote 
controls and accessory parts, automatic 
control, various applications and infor- 
mation on Reeves Variable Speed 
Transmission. — Reeves Pulley Com- 
pany, Columbus, Indiana. 


(192) Wirtnc Accessor1es—Catalog 
14 supersedes all previous listings on 
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safety switches, panel boards, knife 
switches, wiring devices and switch 
boards.—The Trumbull Electric Manu- 
facturing Company, Plainville, Conn. 


(193) MAINTENANCE Toots—General 
catalog No. 14 shows complete line of 
electrical maintenance equipment, in- 
cluding commutator undercutting and 
slotting equipment.—Martindale Elec- 
tric Company, 1252 W. 4th St., Cleve- 
land, Ohio. 


(194) Meters—Bulletin No. 110 de- 
scribes the Type D Groundometer.— 
Borden Electric Company, 480 Broad 
St., Newark, N. J. 


(195) Wertptnc—The complete 
Torchweld line with cross sectional 
views of various welding apparatus is 
covered in a 40-page catalog designated 
as No. 29.—Torchweld Equipment 








Coming Events 


INuminating Engineering Society—23rd 
Annual Convention, September 24 to 27 
incl... Bellevue-Stratford Hotel, Phila- 
delphia, Pa., Illuminating Engineering 
Society, 29 West 39th St., New York City. 


National Safety Congress—BHighteenth 
Ee i meeting, Chicago, Sept. 30 to 
ct. 4. 


The National Electrical Manufacturers 
Association—The annual meeting will 
be held at the Wardman Park Hotel, 
Washington, D. C., the week of Oct. 7. 
Albert Pfaltz, National Electrical Manu- 
facturers Association, 420 Lexington 
Ave., New York, N. Y. 


National Electric Exposition—Oct. 7 to 
12 incl., Grand Central Palace, New 
York, N. Y. Managers, Fred W. Payne 
and Charles F. Roth, 480 Lexington Ave., 
New York, N. Y. 


American Gear Manufacturers Associ- 
ation—The semi-annual meeting will be 
held Oct. 24, 25, and 26, Benjamin Frank- 
lin Hotel, Philadelphia, Pa. Secretary’s 
office, 3608 Euclid Ave., Cleveland, Ohio. 


American Society of Heating and Ven- 
tilating Engineers—35 annual meeting, 
Jan. 27 to 30, 1930; Hotel Benjamin 
Franklin, Philadelphia, Pa. 


International Heating and Ventilating 
Exposition—To be held under the aus- 
pices of the American Society of Heating 
and Ventilating Engineers, Commercial 
Museum, Philadelphia, Jan. 27 to 31, 1930. 
Manager, Charles F. Roth, Grand Central 
Palace, New York. 


National Factory Show—The first Na- 
tional Factory and Industrial Production 
Exposition will be held in Chicago in the 
early part of 1930. G. E. Pfisterer, presi- 
dent, The National Factory and Indus- 
trial Exposition, 308 West Washington 
St., Chicago, Ill. 








Company, 224 N. Carpenter St., Chi- 
cago, lll. 


(196) Pumps—“The Secret of Hy- 
draulic Balance,” a brief treatise out- 
lining the basic principle of the Black- 
mer pump. This is in booklet form— 
Blackmer Pump Company, Grand Rap- 
ids, Mich. 


(197) Motors—Bulletin L-2, 4 pages, 
describes the Elliott line of high-speed, 
high power factor induction motors. 
Bulletin L-3 describes and illustrates a 
special type of synchronous motor with 
flywheel effect for compressor drive.— 
Elliott Company, Jeannette, Pa. 


(198) Fire-FicHTinc EQuipMEnT— 
“Modern Fire-Fighting Equipment” is 
the title of the latest catalog’ published 
by this company. The catalog is 176 
pages in length and contains listings 
of practically every kind of portable 
fire-fighting equipment—American La 
France and Foamite Corporation, E]- 
mira, N. Y. 


(199) AmMMeETERs—Bulletin No. 810 
covers Types TW,. FW, and STW 
thermo-couple ammeters and milli-am- 
meters for direct current, and alternat- 
ing current of all frequencies, includ- 
ing radio frequencies.—Roller Smith 
Company, 233 Broadway, New York, 
N. Y: 


(200) Motors—Seven types of squir- 
rel-cage motors are discussed and com- 
pared with each other in the 24-page 
bulletin No. 165, recently issued, under 
the headings of general purpose, nor- 
mal torque across-the-line, low-torque 
across-the-line, high-torque double 
squirrel cage, punch press, and eleva- 
tor types—Wagner Electric Corpora- 
tion, 6400 Plymouth Ave., St. Louis, 
Mo. 


(201) Lusrication — Engineering 
Bulletin No. D-29, recently issued, is 
entitled “Diesel Engines and Their Lu- 
brication.”—-Standard Oil Company 
(Indiana), 910 South Michigan Ave., 
Chicago, III. 


(202) Unir Heaters—Bulletin No. 
7818 illustrates and describes the 1929 
line of Venturafin Unit Heaters. This 
new series contains 4 sizes with many 
new improvements.—American Blow- 
er Corporation, 6000 Russell St., De- 
troit, Mich. 


(203) Evectric, O1L AND SALT BATHS 
—A new bulletin on this subject gives 
some very interesting information on 
this class of equipment together with 
many of its uses——Despatch Oven 
Company, 622 Ninth St., Minneapolis, 
Minn. 


(204) TRANsFoRMERS—Bulletin No. 
629 describes Sorgel Air-cooled (dry 
type) Transformers with conduit con- 
nections, %4 to 50 kva.—Sorgel Electric 
Company, West Water near Clybourn 
St., Milwaukee, Wisc. 
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